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INTRODUCTION and OUTLINE. 



THE " condition-of-England question" at the present 
moment, and for a considerable time past, has been 
dependent upon the solution of the problem of recon- 
ciling capital and labour. In consequence of the difficulties 
that appear to stand in the way of such a reconciliation, an 
infinite amount of mischief has been done to all the industrial 
interests of this country, and the outlook for the future has 
been clouded with trouble, uncertainty, and gloom. It is not 
only that employers have lost vast sums of money in resisting 
claims made by their workmen, and in supporting their own, 
but the public confidence in all industrial undertakings has 
been greatly shaken, until the value of such investments, as 
such, has been seriously deteriorated, and capitalists who were 
formerly eager to embark upon manufacturing enterprise have 
ceased to have confidence in it, — to such an extent, indeed, 
that it is shunned by many as if it were a certain plague. 

So long as this condition of things exists, English com- 
merce and industry must remain in a parlous and undesirable 
state. The backbone of our commercial supremacy, of our 
great command of shipping business, of our success as a 
colonising people, of our superior wealth and all the advan- 
tages that it confers, is our manufacturing industry. If that 
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industry is menaced by the unrest and turbuloice of labour, 
by the exactions and unreasonableness of capital, by industrial 
war on a gigantic scale, — such as that which fonned so painful 
and disastrous a feature of the history o( labour in 1893, — 
capital will be withdrawn from it, new developments will be 
checked and frustrated, our ever-watchfril rivals and competitors 
will gain a march upon our own manufacturers in the markets 
of the world, and our circumstances will be environed with 
even greater perils than Hudibras predicates for " the man that 
meddles with cold iron." We repeat again, therefore, that the 
question of the hour is the solution of this great problem. 
The crucial question of questions is, not the incidence of 
taxation, not the operation of foreign tariffs, not the exhaustion 
of our coal supply, not the stringency of money, not the merits 
or demerits of bimetallism, but the avoidance of serious dis- 
putes between capital and industry. Solve this problem 
effectually, and we guarantee the continuance of English 
commercial supremacy, we give new life to home industries, 
we provide new outlets for capital, we secure protection to 
employers, and we relieve the working men and women of 
England from the thraldom and dominion of what must to them 
be the greatest curse of modern times. 

It would be going much too far to affirm that the solution 
has already been found. Again and again it has been believed 
by sanguine admirers of economic systems or phases of systems 
that they had finally reached a panacea for the greatest of 
industrial evils, — at one time in conciliation, applied in a par- 
ticular way ; at another time, in courts of arbitration ; at a third 
time, in the establishment of sli ding-scales ; at a fourth time, in 
co-operation ; at a fifth time, in profit-sharing. But, unfortun- 
ately, every one of these systems has at one time or another 
broken down ; and the bitter and disastrous experience of the 
year 1893 proves, to the reluctant acquiescence of any candid 
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mind, that we are nearly as far from a solution as we ever were 
— if we are not still farther. 

Many strikes have no doubt occurred in consequence of 
the ignorance of the workmen, or of their leaders and advisers, as 
to the actual conditions of the business in which they were 
engaged. There is often a wide difference between the prices 
as published in the newspapers or trade circulars, and the 
realised prices received by employers. This is especially so 
in the case of coal. The realised price of coal is affected by 
the proportions free for sale, and sold under contracts of longer 
or shorter duration. It often happens, moreover, that the 
employers, in busy times, find it necessary to check sales ; and 
while not refusing orders, they put up a prohibitive price when 
they see that they have already as many orders as they can 
execute. These quotations are mistaken by the workmen for 
realised prices. Of course, all this liability to mislead would 
be got rid of, if, for the purposes of a sliding-scale or some 
other amicable mode of settlement, the employers and em- 
ployed agreed upon the ascertainment of the actual realised 
selling prices from period to period ; but the employers are 
not to be blamed if they do not attempt such an ascertain- 
ment, unless they have guarantees that it will be accepted as 
a basis of settlement. 

Labour disputes are more or less liable to occur in every 
industry, according as the rate of wages paid is more or less 
liable to sudden and frequent fluctuations. Thus, in the textile 
industries, where the wages are usually fairly steady, and where 
oscillations of any account are comparatively infrequent, the 
occurrence of a general strike is rare. In the mining industry,, 
on the other hand, the variations of wages are more common 
than in almost any other, and hence labour disputes are specially 
frequent. 

Some interesting evidence on this point was submitted to 
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the Royal Commission on Labour (Group A). Mr A. K. 
M*Cosh, vice-chairman of the Lanarkshire Coal Masters' 
Association, stated that for a long period wages had been 
subject to great fluctuations in the Scotch collieries, varying 
from 6d. to is. per day, and that he remembered one time 
when they were twice reduced by 2s. a day within a single 
month ! It was natural, after this, that Mr M'Cosh should 
add, that " if the variations were less violent, there would be 
less friction between employers and employed, and it was to 
ensure this result that the employers desired the adoption of 
a sliding-scale." * 

The facts just stated make it sufficiently clear that one of 
the greatest securities that could be provided against sus- 
pensions of labour would be the steadying of price, and that 
any system that could be devised with this end in view would 
be almost certain to effect immense advantage. It is, however, 
difficult to see how such a system is to be provided. The 
so-called law of supply and demand does not provide for a 
steady demand at all times alike. But even if this were not 
the case, artificial means are constantly being employed to 
raise or depress prices, — such, for example, as "cornering" 
the, market, syndicating or monopolising the products of 
industry, and restricting the output. Of late years the oscillations 
of price from these causes appear to have been more violent 
and more frequent than formerly, and it is to be feared that 
this will continue unless commercial gambling can be got rid of. 

Comparatively little attention has been given in the follow- 
ing pages to the French system of Conseils des PrucPhommes^ 
established in France under the Napoleonic code, and after- 
wards extended to Prussia, Belgium, and other Continental 
countries. This system is well suited to the settlement of 

* Group A, cf, 13633-7. 
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matters of detail — to small grievances and minor disputes — but 
it is not quite adapted to the more serious causes of difference 
which result in a general suspension of industry over a large 
area of operations, and are liable to affect prejudicially many 
allied and collateral interests. At the same time, the evidence 
submitted before the Royal Commission on Labour appeared 
to show that there was a real raison d'Hre for a tribunal that 
would adequately meet these minor troubles ; and it is quite 
possible that the system of councils of experts, under such 
legal sanctions as exist on the Continent, would be more 
effective in this direction than the present system of joint- 
committees, or, as often happens, no system at all. 

Anything in the shape of compulsion is, however, so 
repugnant to the spirit and to the traditions of the English 
people, that it might be found difficult to adopt a system that 
would depend essentially on legal sanctions. It is clear that 
this is the view of the most experienced among both employers 
and employed as to the principles on which conciliation and 
arbitration should be based. No one seriously recommends 
that the acceptance of either system should be forced upon 
industry, or that legal penalties should follow upon the non- 
acceptance of an award. While this spirit prevails, we must 
always more or less remain between the Scylla of non-acceptance 
of conciliation and the Charybdis of non-fulfilment of awards 
that have no proper legal sanction. The moral force of a 
voluntary sanction is, however, always the strongest with men of 
honour, and we may hope that this will ultimately enable us to 
dispense with legal requisitions. In not a few cases, indeed, 
the workmen have shown that they were fully alive to the moral 
obligation which devolved upon them, first, to accept a reference, 
and next to carry out the decision of the referee, and the leaders 
of the workmen have again and again threatened to give up 
their positions, if any attempt at repudiation of an award was 

b 
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made by their constituents. In order to minimise the risk of 
rejecting an award, it is obviously desirable that it should be so 
framed as to operate with as little harshness as possible, and 
especially that it should not be either retrospective or applied 
to a long period of time. Workmen would be likely to submit 
to an adverse award for a period of three months, when they 
would rebel against an award that committed them for six 
months or a longer period. 

Until workmen have learned patience and self-control more 
generally and largely than at present, there will always be a 
liability, on the part of certain of the more hot-headed and 
impulsive among their number, to quarrel with any terms that 
may be suggested or adopted with a view to the settlement of 
their rate of wages, hours of work, or other general conditions 
of labour. The remarks that were recently made on the selec- 
tion and attitude of Lord Shand, by one of the miners' 
representatives in the Midland Counties is a notable case in 
point. Such remarks are greatly to be deplored, even when 
they have a semblance of truth, but when their accuracy is at 
least questionable, they should be severely reprobated; and it 
is satisfactory to be able to add that on the special occasion in 
question the workmen did, as a body, repudiate the remarks 
that are the subject of animadversion. 

The collapse of many of the earlier boards of conciliation 
and arbitration may be held to prove either that the system was 
not fully understood, or that it was not acceptable to either of 
the interests concerned. Generally the causes of collapse have 
been either the refusal of one side or the other to accept 
decisions, or the withdrawal of a lifeertain number of dissatisfied 
members. In the case of th^ Wear Shipbuilding trade a 
conciliation board was founded as early as 1850, but as the 
early decisions were adverse to the men they declined to go on 
with it, and it collapsed after two years. 
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It is hardly necessary that I should add that in the prepara- 
tion of the following chapters I have derived very important 
assistance from the Reports of the Royal Commission on 
Labour. Many previous reports have been published on the 
systems of conciliation and arbitration, including that which 
was written some fifteen years ago by my friend Mr J. D. 
Wicks, of Pittsburgh, under instructions from the Governor of 
Pennsylvania, and that which Mr Carroll D. Wright, of the 
Bureau of Labour at Washington, prepared in his capacity of 
Chief Commissioner of that Department. But I have been 
guided mainly by the more recent Reports of the Royal Com- 
mission on Labour at home, and have made free use of the 
information which they contain on the various circumstances 
under which the application of one or other of the systems 
dealt with has been attempted in foreign countries. 

While the rationale and the essential phases of the system 
of conciliation and arbitration are necessarily varying from 
day to day, so that it is difficult to keep fully abreast of their 
kaleidoscopic movement, it is believed that this little work will 
be found to fairly well record and reflect the course of the 
system up-to-date. It includes, at any rate, the essential 
features of the recommendations of the Royal Commission on 
Labour on this branch of their inquiry, for which I have to 
acknowledge my obligations to the Times ; and it reproduces in 
an Appendix the full text of Mr Mundella's Bill of March 1894, 
designed to make better provision for the settlement of labour 
disputes. These two documents represent the latest and (in 
some respects) the most important deliverances on the subject. 

So far as my own record goes, I may be permitted to say 
that I am not quite new to the methods which in the follow- 
ing pages I have endeavoured to reduce to something like a 
practical system. It is now more than twenty years since I had 
occasion to study and to write upon the application of arbitration 
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both in the North of England and in the West of Scotland. 
At a later date I had practical experience as an arbitrator in 
one of the most important industries in the North, having 
been associated in that position with such men as Mr David 
Dale, Mr Thomas Burt, M.P., and Mr John Burnett, of the 
Board of Trade. I was also favoured with intercourse on the 
same subject with such notable pioneers of the system as Mr 
Mundella and Sir Rupert Kettle, from whom I received 
much encouragement and assistance in my earlier writings; 
while I have had the marked advantage of more or less 
continuous intercourse, during the last twenty years, with men 
who have acquired such marked distinction, and who have 
deserved so well of their countrymen in this sphere of labour, 
as Mr David Dale and Mr William Whitwell. I mention 
these facts, not in order to exalt my own function as the 
humble compiler of the following pages, but in order to provide 
some little guarantee that I do not come quite unprepared by 
previous knowledge and experience to the task which I have 
undertaken. 
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SECTION I.— GREAT BRITAIN. 



CHAPTER I. 
THE PROGRESS OF INDUSTRY. 

THE great charter of the working classes in modern times 
was the Act 5 Geo. IV. c. 96 (1824), which gave power to 
do many things that the law had previously disallowed. Under 
this Act they were at liberty to cease working, to take steps 
to diminish the quantity of their work, and to do many other 
things that were visited by condign penalties at an earlier period. 
From this date, therefore, the working classes entered on a 
new epoch. Their new-found liberty, apt to degenerate into 
license, was kept in check by the penal provisions enacted to 
prevent the use of force and violence. Trade unionism 
measured its strength with capital, not stealthily and with 
many secret devices, but in the broad light of day, and with 
openly-avowed purpose. It is not altogether a marvel that the 
newly-acquired freedom of labour was now and again employed 
indiscreetly and to little purpose. It required a long process of 
education and experience to teach the true mission of labour 
combinations. Many a bitter struggle, many a hard name, 
many scenes of strife and sorrow had to be endured before this 
lesson was fully taught. Over and over again it was found that 
the unions created by the men were akin to Frankenstein's 
monster — a power and an influence which was more easily 
originated than subdued. 

A 
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A recent vrker has defined the duties of tndcs unions to 
be — (i| to oppose aH redoctaoos of w:^cs: (2) to cause a rise 
of wages «1iene?er practicable ; and * 3) u> convert non-unioQists 
into tmionistSy either by peisiiashne or by coeioYe means.* 
As appHed to the ''new trade unionism,'^ this is probably a 
very imperfect definition. The fimcdons of this organisation 
reach far beyond the settlement of wages, or the making of 
converts to their canse. A hoe of deavage between the new 
and the old has been opened op, of which die true import has 
not yet had time to develop. We can only hope that new 
powers and a new programme may be made to consist with 
wise and rational conduct 

In its ordinary relation to capital, the first object of labour, 
whether represented by the individual or by the commmiity, is 
usually that of securing the highest practicable rate of wages. 
But we are still as much as ever at variance on the question of 
how that desideratum can best be secured. Abstract political 
economy, with all its glib and plausible theories, has really done 
very little towards a solution of the difficulty. Adam Smith 
juiitly remarks, that " the property which every man has in his 
own labour, as it is the original foundation of all other pro- 
perty, so it is the most sacred and inviolable." But beyond 
this threshold of the subject even Adam Smith cannot take us 
without leaving us "in wandering mazes lost." Theories as 
to the laws of supply and demand, as to the differences due 
to constancy and inconstancy of employment, as to the hard- 
ship, disagreeableness, and dangers of work, and their effects 
on wages, as to the difficulty and expense of learning some 
trades in comparison with others — these and cognate matters, 
though all more or less relevant, are yet extremely inconclusive, 
and leave untouched the essential principle that aims, under all 
circumstances, at the equitable and just distribution between 
capital and labour of the earnings which both are necessary to 
produce. 

Nor do we see that John Stuart Mill helps the case when 

* Wartl on IVorkmen and lV(^s* 
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he avers that "wages depend mainly upon the demand and 
supply of labour, or, as it is often expressed, on the proportion 
between population and capital. . . . Wages not only • 
depend upon the relative amount of capital and population, 
but cannot, under the rule of competition, be affected by 
anything else. Wages (meaning, of course, the general rate) 
cannot rise but by an increase of the aggregate funds employed 
in hiring labourers, or a diminution in the number of the com- 
petitors for hire ; nor fall, except either by a diminution of the 
funds devoted to paying labour, or by an increase in the 
number of labourers to be paid." * 

This formula, although obviously just in^the abstract, is yet, 
in the concrete, liable to be indefinitely varied. Whence, 
otherwise, the suspensions of industry, the struggles between 
capital and labour, the frequent disputations and unceasing 
restlessness that mark our industrial annals? The workmen in 
some trades will tell us that " the number of labourers to be 
paid " ought not to have any effect on their wages ; that neither 
ought " the diminution of the funds devoted to paying labour " 
to have any such influence ; that custom, and not competition, 
should determine their earnings ; or that their wages should be 
varied according to the selling price of the commodity they are 
employed to produce. Others, again, will go a step further, and 
insist that neither custom nor competition should be allowed to 
interfere, but that the profits of the capitalist, and these alone, 
should be made the basis for the regulation of the labourer's hire. 

There is not, and probably in the nature of things there 
cannot be, any mathematical precision, or even approximate 
uniformity, in adjusting a quantity so indefinite and so liable to 
fluctuation as the earnings of labour. The amount the capitalist 
can afford to pay, the elastic factor spoken of as the law of 
supply and demand, the selling price of the commodity in 
respect of which labour is remunerated, the extent of competi- 
tion and unemployed labour, the wages paid in cognate and 
collateral industries, are each and all considerations that will 

* Principles of Political Economy^ chap. xi. 
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exercise more or less weight, if they do not become absolute 
determinants of the problem. Hence we come to face the vital 
and absorbing inquiry, How are these various considerations to 
be most completely and satisfactorily effectuated ? 

There are still those with whom the law of supply and 
demand are synonymous terms for strike and lock-out, and who 
do not, even in this age of reason, scruple to avow their belief 
in these remedies as the only really ultimate solvents of indus- 
trial differences. It is a humiliating reflection that our civilisa- 
tion should be so much of a failure, and our intelligence so 
greatly at a discount, as to allow the slightest credence or 
toleration to such a belief. But we may rejoice that the 
spirit which upheld the Combination Laws, and dominated 
with tyrannous sway over the rights and privileges of labour, has 
now given place to a purer, a healthier, and a more reasonable 
conception of the reciprocal duties of employers and employed. 
It would be well if we could add that the larger amount of 
justice now done to labour had resulted in more friendly 
relations, and more cordial sympathy and more hearty co- 
operation, between those interests. 

The evils of strike and lock-out being conceded, and the 
urgent need of their prevention being a foregone conclusion, it 
becomes imperative that some other mode of settling industrial 
differences should be established in their place. 

Hitherto we have only heard of two other remedies with 
any pretensions to practicability. The first of these is co-opera- 
tion and profit-sharing; the second is arbitration and conciliation, 
either conjunct or separate. 

Co-operative production has many obvious merits, but it is 
equally beset by seemingly insurmountable weaknesses. Those 
who think that in the actual organisation of productive in- 
dustry there is a disproportionate assignment of profits to 
capital, ought, under a system of co-operation, to have their 
minds set at rest. It is the immediate purpose of industrial 
partnerships to hold the balance evenly between capital and 
labour ; and Lord Brassey was at one time sanguine enough to 
believe that "when co-operative production has been intro- 
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duced into all branches of industry successfully, and on a 
sufficiently extensive scale, we shall then have the universal 
gauge or measure of workmen's rightful claims." * On the face 
of it, there could be no better, simpler, or more equitable 
expedient for adjusting wages than that of providing that every 
person employed shall have a pecuniary interest in the success 
of the business ; that interest being, as far as possible, in pro- 
portion to the services rendered, while the capital employed is 
remunerated by a reasonable rate of interest. 

On these or analogous principles co-operative production 
has been undertaken at various times by Messrs Fox, Head, & 
Company, of the Newport Rolling Mills, near Middlesbrough ; 
Messrs Briggs, of the Whitwood Collieries; the Ouseburn 
Engine Works Company, at Newcastle; the Paisley Manu- 
facturing Society; the Lurgan Damask Manufacturing Society; 
the Hebden Bridge Manufacturing Society ; the North of Eng- 
land Industrial Iron and Coal Company; the Eccles Quilt 
Manufacturing Society ; tlie Northumberland Miners' Associa- 
tion; the South Yorkshire Miners' Association; the Printing 
Society of Manchester ; and by numerous other more or less 
extensive industrial concerns. Nor has the movement been 
limited to our own country. It has been adopted on the other 
side of the Atlantic by such religious sects as the Shakers, 
Mormons, Economists, and Perfectionists. The Working 
Men's Manufacturing Company, with a capital of ;:625,ooo, 
was established in 1872 at Emmaus, and various co-operative 
foundries have been originated in New York and Massa- 
chusetts. In France, the same principle has been adopted by 
Monsieur Godin, of Guise ; and in Germany, Belgium, and 
some other European countries, experiments have now and 
again been made in the same direction. 

With all these examples before us, it cannot be said that 
co-operative production has not had a fair trial. It has, indeed, 
been tried in every important industry that can be named, and 
for a period sufficiently long to test its stability and practical 

* Contemporary Review^ July 1874. 
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merits. The result has been disaf^xnotiDg, although not, of 
course, equally so in every instance. The friends and pro- 
moters of the system can still confidently claim that it has been 
redeemed from utter failure by not a few notably successful 
examples. But its weaknesses and defects have, nevertheless, 
been so conspicuous under the most crucial tests as to induce 
the conclusion that in no form which it has heretofore assumed 
can co-operative production be absolutely relied upon as a safe 
and sure panacea for the manifold evils that beset our industrial 
affairs. 

Co-operative production has hitherto taken one of two 
forms. Either the workmen have been admitted, by the prin- 
ciple known as industrial partnership, to a share in the profits of 
the business, without any investment of capital, and, therefore, 
without the risk of loss to which capital is always liable, or 
they have found the whole of the capital themselves, and thus 
become responsible for the supply of all the essential conditions 
that production demands. In the former case, it has been 
found by such firms as Fox, Head, & Company, and the 
Messrs Briggs, that the workmen remained loyal to the prin- 
ciples on which industrial partnership was founded only so long 
as they continued to receive a direct gain. Both had found it 
to be a necessary condition of the system they adopted, that 
neither employer nor employed should be attached to any 
association, or subject to any outside interference whatsoever. 
So soon as a third party was allowed to step in, and prescribe 
what was the duty of the employer on the one hand, or the 
rights and requirements of the employed on the other, there 
came an end to that freedom of contract and faith in one 
another that alone made it possible for the employer to admit 
the employed, not only to a knowledge of the results of his 
business, but to a participation in whatever profits accrued 
therefrom. 

Those, therefore, who became associated with industrial 
iwrtnership rendered themselves by the very act aliens to trade 
unionism, and the two systems continued for years to wage 
an almost unceasing warfare. The unionists seldom lost an 
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opportunity of trying to persuade the men who had thus strayed 
from their fold that "Codlings the friend, not Short"; and that 
by adhesion to the main body of their order, they would reap 
greater gain than could otherwise accrue. Such blandishments 
failed of their intended effect while the workmen found 
industrial partnership promoting their pecuniary advantage. 
In a few years the Messrs Briggs paid to the men at their 
Whitwood and Methley Collieries bonuses amounting in the 
aggregate to over ;^3o,ooo. In August of 1873 ^^^y distributed 
among 1,754 workmen upwards of ;^ 14, 2 50, as their share of 
the profits realised during the previous year. All this was paid 
in addition to the ordinary rate of wages current in the district. 
Messrs Fox, Head, & Company, at their Newport Rolling Mills, 
where a much smaller number of men was employed, paid in 
a few years between ;^6,ooo and ;^7,ooo by way of bonus; and 
at the works of the North of England Industrial Iron and Coal 
Company, the workmen under the same system were the richer 
by a similarly large amount. 

But in the nature of things it could hardly be that trades so 
liable to fluctuation should continue year after year to pay a 
large bonus in addition to the ordinary rate of wages ; and 
although it was no part of the industrial partnership system 
that the men should share in the losses of the business as well 
as in the profits, it was yet impossible that, when trade became 
depressed, the continued loyalty and adhesion of the men could 
be purchased by the premium which prosperity made possible. 
Apparently untrained to the wisdom and expediency of sacri- 
ficing an immediate benefit for the sake of ultimate advantage, 
the men forsook their allegiance, and industrial partnership 
was abandoned both by Messrs Fox, Head, & Company, and 
by the Messrs Briggs, the former finding that their workmen 
refused to allow any reciprocity of advantage, and the latter 
declaring that their men had returned to the union, under the 
instructions of whose executive they acted in all matters arising 
between themselves and their employers. 

Not less dismal and disheartening has been the failure of 
co-operative production in cases where the working men have 
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found the capital as well as supplied the labour. The story of 
the Shirland Collieries acquired by the South Yorkshire Miners' 
Association is as sorrowful a record of trouble and failure as 
the annals of industry can supply. Scarcely less disastrous has 
been the career of the colliery which was taken up by the 
Northumberland Miners' Association in the vicinity of Chester- 
field. The Ouseburn Engine AVorks at Newcastle is another 
notable addition to the long catalogue of failures, due either 
to the lack of commercial foresight and competency, to the 
inefficiency of the management, to the want of cohesion and 
agreement among the members of the co-operative concern, or 
to the absence of reserves adequate to tiding over a season of 
adversity. Although the Ouseburn Works were the property of 
the men themselves, this did not prevent a number of them from 
striking for higher wages, thus proving the difficulty of conduct- 
ing, on a democratic system, an undertaking embracing many 
classes of workmen, with varied and unequal qualifications. 

Such and so significant have been the results attending the 
adoption of co-operative production. No elaborate analysis of 
the facts is needed to prove that, whether due to any inherent 
weakness in the system itself, to the inadequate and incomplete 
character of the experiments, to the want of confidence and 
competency on the part of the working classes, or to the general 
but vague and shadowy explanation that the times are not yet 
fully ripe for its acceptance, co-operation has not succeeded in 
proving its claims to reconcile the conflicting interests of capital 
and labour, and the unequal distribution of the profits of pro- 
duction must be righted in some other way. 

Concurrently with the failure of co-operative production, 
and its consequent abandonment by those who have given it 
the most prolonged and patient trial, the expedient of arbitra- 
tion, which aims at reaching a similar result by a different way, 
has been growing in public favour, and proving itself an " easy, 
artless, unencumbered plan " for the equitable and satisfactory 
settlement of industrial differences. Of this system, the modes 
and forms are almost as numerous and complicated as of 
co-operation. One trade has adopted what is known as Mr 
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Mundella's plan of a " long jaw," which implies and involves 
the settlement of a dispute by simple conciliation, or, in other 
words, by a friendly meeting of employers and employed, at 
which the parties chaffer and haggle and bargain and argue, 
until an eventual compromise is effected. Another trade 
prefers the more formal and obligatory system of a regular 
court, armed not only with the power of making an award, 
but also with authority to enforce it. Others again prefer a 
course equally distant from the informality of the one system 
and the strictly judicial procedure of the other. No accordance 
of experience or opinion has yet made known whether any 
particular system is better than another, or which is absolutely 
the best. We are only feeling our way to this consummation 
of patient and careful experiments. 

It is the purpose of these pages to focus and crystallise the 
experience of the past and the obvious requirements of the 
present in respect of this new mode of deaHng with industrial 
differences. Professor Tyndall has affirmed, in his public 
lectures, that the destiny of this nation is not in the hands of 
its statesmen, but in those of its coalowners. In another and 
still more important sense, it might be argued that our national 
destinies will henceforth be controlled by our trades unions. 
Subject to wise and temperate governance, these may be made 
a great power for good. With the advent of arbitration they 
entered upon a new career of usefulness. Without their aid, 
arbitration, in its fullest and most effectual modes, would 
scarcely be practicable. It is the function of the union first to 
accept or reject arbitration, according to the views entertained 
of the circumstances under which it is proposed ; but, having 
accepted it, to pledge all the workmen concerned in the issue 
to loyalty and good faith, thus ensuring to the employer a 
measure of security and confidence in the execution of his con- 
tracts that might not otherwise accrue. In the fulfilment of 
this mission, trade unionism may redeem itself from the failures 
and disgraces of the past, and become as conspicuous for the 
distribution of benefits and blessings as heretofore it has been 
for such plague-spots as rattening and Luddism. 
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Certain employers of the * old school have been slow 
to recognise the altered condition of things. Accustomed 
under Pancien rigime to have their own way with their workmen, 
or to regard them perhaps as machines, to be driven as fast 
and as long as their energies will allow, without any exercise of 
their own will, they view with uneasy and dissatisfied feelings 
the tendencies of the times towards social equality. Absolute 
equality there can never be in a society cempesed of men 
unequally endowed in knowledge, in skill, in aptitude, and in 
mental and physical force ; but the equality which authorises 
and enables two men to meet at the same table, the one to sell 
his labour and the other to buy it, is as nearly as possible 
absolute for this particular purpose ; and while " the good old 
rule, the simple plan," of casting freedom of contract to the 
winds, and measuring the value of a man's labour by his dire 
necessities, and the despondency which the superior power of 
capital can inspire, are still traceable in certain quarters, we 
should like to infer from recent events that their reciprocal 
duties, as well as their mutual rights, are being better under- 
stood and more conscientiously fulfilled alike by employers and 
employed. The hostility of class to class is being breken 
down. The fear which formerly prevented working men from 
asserting their rights lest they should lose their employment 
has given place to an assurance of security and protection in- 
duced by the aegis of unionism and the more reasonable and 
rational conduct of employers. 

But while conciliation has done more than any other system 
devised in recent times for the prevention of conflicts between 
capital and labour, it is still only on its trial, and is even now, 
from day to day, enduring strains under which it sometimes 
threatens to give way. Hitherto arbitration has been in danger 
because men refused to make the experiment which its applica- 
tion involved. Industrial leaders have not been eager to learn 
the lesson inculcated by Bacon when he says, that " the risk 
attending want of success is not to be compared with that of 
neglecting the attempt — the former being attended with the 
loss of a little human labour ; the latter, with that of an immense 
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benefit."* But pressure, solicitation, coercion, and other 
influences have recently brought the system into the fierce 
glare of public criticism. It has been put upon its trial under 
the most crucial circumstances that could well be imagined. 
For it will not be denied that the industry of this country has 
never experienced vicissitudes so perplexing, so abnormal, so 
beset with distracting doubts and difficulties and fears, as those 
that have marked the epoch during which conciliation has been 
on its trial. During that interval we have seen the culmination 
of both prosperity and adversity. Wages have been advanced, 
" not by steps, but by strides ; not by strides, but by leaps and 
bounds." The tide turned, and the working classes found 
their fall almost as rapid as their rise, and quite as unexpected, 
until they were plunged in the very trough of the wave while 
yet they believed themselves bounding on its crest. Capital 
has been called upon to endure similarly varied experiences. 
Bewilderment, panic, dismay at times, seized hold of employer 
and employed alike. The machinery of social and industrial 
life has been thrown greatly out of gear. Under such a con- 
dition of things, some degree of confusion, distrust, and dere- 
Hction of obvious common-sense, became perhaps inevitable. 
But the working classes, as a whole, have been fairly loyal, up 
to a certain point. Content with the issues of arbitration, 
they have suffered reduction after reduction in their wages with 
Spartan-like endurance and fortitude. It is true that there 
have been large exceptions, but these have only proved and 
confirmed the rule. In almost every staple industry through- 
out the country, arbitration, in these perilous and disheartening 
times, has won triumphs that can never fade. 

It is right that these triumphs and successes should be put 
on record, as much for the guidance of the future as for the 
honour of the past. The time for writing a really complete 
history of arbitration has not yet come ; nor will it perhaps 
have arrived until some other expedient, more simple, certain, 
and satisfactory, has taken its place. The present volume 

* Novum Organum^ Book I. Aphorism cxiv. 
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makes do pretensioas to being eitber a full or a connected 
history ; it is written with the sole purpose of helping on the 
good work, in its hoar of greatest need. For it most haTe 
struck all who have watched the recent coarse of industrial 
events, that much ignorance still prevails as to the methods and 
is>ues involved, and that there is not a litde prejudice still to 
be overcome. 



CHAPTER II. 

THE PROBLEM OF TO-DAY, 

It is hardly likely to be disputed, by any one who has given 
consideration to the subject, that the great problem of the 
present day, as we have argued in the previous chapter, is that 
of harmonising the relations of capital and labour. 

This problem has been before the world for centuries, and 
each succeeding century has but served to increase its urgency. 
The nineteenth century has brought the problem more promin- 
ently to the front than any other, simply because the modern 
constitution of industry and of society has forced it more 
directly upon public attention. 

Underlying this great fundamental problem of the distri- 
bution of the results of the products of industry, and the social 
amelioration of the masses, there are many minor problems that 
now and again find articulate expression in movements and 
demands on the part of great masses of the working population 
of our own and other countries. 

The movements known and distinguished as Socialism, 
Nihilism, Collectivism, and many others, are all the outcome 
of dissatisfaction with the industrial organisation of society, 
and especially with the general conditions and rewards of 
labour. 

The more beneficent and admirable movements distin- 
guished as Profit-sharing, Co-operation, Industrial Partnership, 
and others, are the expression and the symbols of efforts on the 
part of the ranks of labour to emancipate themselves in some 
degree from the thraldom of labour, so as to enjoy the fruits of 
industry on a larger scale, if not in a different form. 

Unhappily, however, these fruits have been growing more 
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and more rare, and consequently more and more difficult 
to realise. The modern manufacturing system has introduced 
a revolution in all the essential conditions of industry. The 
small producers and the independent workmen, who carried on 
manufacturing operations on a small scale, have practically 
disappeared before the much more economical system of 
production, of which the modern cotton factory, blast-furnace, 
rolling mill, or machine shop are but common types. The 
tendency for more than half a century has been to displace the 
small capitalist, and to substitute large aggregations of factory 
workers for the home industries that were in vogue before the 
factory system became the rule of the land. 

This movement has witnessed its most signal and signifi- 
cant manifestation in our own day. Within the present 
generation, production on a larger, and yet larger scale has 
been carried out in reference to every important industry. A 
modern cotton factory will produce as much as a dozen 
factories would have done thirty or forty years ago. By 
increasing the speed of the spindles from 4,000 to 8,000 
or 9,000 revolutions per minute, a much larger quantity of 
cotton is got from the same machinery with much the same 
amount of labour. By increasing the size of the blast furnaces, 
applying a higher pressure of blast, and introducing various 
mechanical improvements, the typical smelting plant will now 
produce three or four times as much iron as it could have 
done a generation ago. A Bessemer converter at that period 
was thought to have done great things if it turned out 10,000 
tons a year, but it is now no uncommon thing for a vessel of 
this description to produce over 50,000 tons a year. A modern 
rolling mill will produce 1,500 tons of rails or plates in a 
week, where 300 or 400 tons would have been deemed a large 
output at the time we speak of. Until a comparatively recent 
date few collieries produced more than 10,000 to 20,000 tons 
of coal in a twelvemonth, but modern collieries often produce 
half-a-million tons in that period. A modern steamship will 
carry 8,000 to 10,000 tons of cargo, where one-third of that 
quantity would have been deemed almost an achievement less 
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than half a century ago. A modern locomotive engine will 
weigh well on to a hundred tons, and pull over 2,000 tons of 
dead weight on a level road, where earlier locomotives could 
not have done more than one-tenth of that amount of duty. 
And so with nearly every other process and appliance used in 
modern manufacturing or distributing industry. 

All this has had the effect of inducing over-production 
and a keenness of competition that was not known in the 
days of our forefathers. Competition leads to the cutting of 
prices, and thereby to the cutting of profits, until those who 
are engaged in it are compelled to either give up the race, or 
endeavour to make some sort of arrangement that will save 
themselves from ruin. 

Those who have given attention to the recent phases of 
political economy, especially in reference to production and 
distribution, have remarked that capital has been receiving a 
less, and labour a larger share of the proceeds of their joint 
industry. In the older countries of the world, and especially 
in our own — which occupies a unique position in respect to 
free trade — the profits that have been earned in the chief 
industries common to all have become more and more 
attenuated, until in many cases they have almost, if not quite, 
disappeared. The iron trade presents a chapter in the history 
of industrial disaster to which there are happily few parallels. 
In all the leading centres of that industry — in South Wales, 
Cleveland, Staffordshire, and Scotland — the records of the last 
twenty years are dismal, disastrous, and depressing in the last 
degree. In some cases, more than one-half of the original 
firms established to carry on this industry have gone to the 
wall, even after many of them had previously made large 
fortunes, and the strongest and most virile firms have found 
the utmost difficulty in saving themselves from a like fate. 

It is natural to ask, why should capital incur such risks ? 
If legitimate manufacturing business is so full of dangers and 
pitfalls, why should capital not be withdrawn from it and put 
into something else ? 

There are two answers to hand. The first is that when 
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capital has once been invested in a manufacturing enterprise 
it is not so easy to withdraw it. The second is that every 
manufacturer and capitaHst hopes, and probably believes, that 
in seasons of prosperity he may succeed in recouping himself 
for the losses incurred when industry was unprofitable. 

Although the most irrefutable testimony has been given to 
the fact that in our principal industries — including iron, coal, 
and cotton — the average rate of profit on the capital invested 
over the last twenty years has not been higher than — if so 
high as — it would have been had the money been invested in 
Consols, and not nearly so much as if it had been invested in 
ground-rents, or even in railway securities, yet the average 
capitalist is always hoping for large dividends, and now and 
again — although of late years at much rarer intervals than 
formerly — he finds his hopes realised. Three such periods 
have happened since 1870 — the first in 1872-73; the second 
in 1880-81 ; and the third in 1889-90. Most of the interven- 
ing periods have been marked by unremitting and not generally 
successful efforts to avoid more or less serious loss. 

Bad as the condition and prospect have been for the great 
industries on which Great Britain is so much dependent, 
capitalists might have gone on in the old groove, hoping for the 
occasional rewards of patience that they have hitherto met 
with as a set-off to the troubles of the average period, due to 
over-production and competition, or, in other words, to their 
own course of action. But of late years they have been called 
upon to face another, and an even more formidable danger, 
which, if not entirely new, has at any rate assumed new phases 
that invest it with a dread and a power for evil that it had not 
previously exercised to anything like the same extent. 

It need hardly be added that this new terror is the increas- 
ing restlessness of labour, and the exercise of the power 
possessed by that force to deprive the capitalist of the fruits of 
his anxious years of watching and waiting, when at length 
there is a prospect that the fat kine will eat up the lean. 

A suspension of labour at a time when industry is depressed 
and profits are low is bad enough, but it may then be borne 
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with equanimity, because employers would probably not lose 
much in the form of unrealised profit. But that work should 
be stopped, — that collieries, factories, and furnaces should be 
laid idle when there is every possible inducement to work 
steadily, alike in higher profits for employers and higher wages 
for employed, — this is the self-immolation, the modern Jugger- 
nauth, with which we have now to reckon, and to get rid of 
which we are all so anxiously concerned. 

The problem of the hour is, then — (i) How is capital to 
be protected against the menacing power of labour unions, 
now or recently so disastrously exercised for its destruction ; 
and (2) how is labour to be protected against itself? 

In thus stating the problem, we do not stop to argue the 
question whether capital or labour is more tyrannical, un- 
reasonable, and selfish. We do not seek to ascertain whether 
capital has an undue share of the products of industry — 
whether labour should have a higher rate of remuneration, 
whether the one interest is always sufficiently conciliatory 
and considerate towards the other. The fundamental ques- 
tion is — How are the parties concerned to be got together to 
discuss their differences, with a view to amicable settlement ? 
In other words, how are strikes to be avoided, and capital 
to be conserved? The solution of this problem lies at the 
root of our manufacturing supremacy, because it is not to be 
denied that if the prospect for capital in relation to the 
attitude of labour does not improve, we shall be likely to 
witness a movement that will end in the transference of 
capital, in so far as it is convertible, to other channels, where 
the terrible experience of the ironmasters of Cleveland and 
West Cumberland, owing to the Durham strike of 1882, and 
the not less memorable difficulties of the great industries of 
Lancashire and Yorkshire, consequent upon the Midland coal 
strike of 1893, are not Hkely to be repeated. 

The struggles of capital against the evils and the dangers 
which it has itself created — against the modern Frankenstein 
which it has found it so much more easy to establish than to 
control — are sufficiently formidable, but in one way and 

B 
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another they may be endured. But labour does not yet 
appear to have sufficiently realised how important it is that 
these evils and dangers should not be increased by springing 
upon capital unknown and unexpected conflicts with influ- 
ences that are incomparably more serious than any adverse 
results brought about by hostile tariff's abroad, or financial 
panics at home, although, unlike these, easily within our own 
control. 



CHAPTER III. 

ATTEMPTS AT SOLUTION OF THE PROBLEM, 

So long as the problem that has been stated in the preceding 
chapter remains unsolved, so long will industry be exposed to 
the risks and dangers attending the use of force and physical 
endurance as a means to overcome one party or the other. 

It is clear on the face of it that a trial of brute strength 
can settle nothing satisfactorily ; at the most it can only prove 
that one party can hold out longer than another. But even 
this does not prove that either is less exhausted than the other, 
or that the one party has larger resources than the other. The 
one that has most at stake is likely to give in first, but the 
other may easily be much more in extremis. 

When industrial war has once begun, the parties concerned 
have a sentiment of amour propre that renders it much more 
difficult to settle a dispute afterwards than it would have been 
if the dispute had never been allowed to go so far. An army 
in the field may be desirous of capitulating, and may be unable 
to continue the struggle without incurring terrible sacrifices, 
but this does not prevent the continuance of the war until 
" peace with honour " can be claimed. 

It is therefore of the first importance that no dispute should 
be allowed to proceed so far as an open rupture. Every pos- 
sible precaution should be taken to provide for a conciliatory 
and friendly consideration of the question at issue, before it is 
allowed to breed an open sore. 

This fact Ivas been recognised in most of the principal in- 
dustries of our own and other countries, by the establishment 
of Committees of Conciliation, Councils of Experts, Arbitration 
Boards, Sliding Scales, or other machinery, designed either to 
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bring the disputants into close touch with one another, or to 
refer the matter at issue to a competent tribunal — to be com- 
posed of one or more parties — whose decision is generally 
accepted as final. 

One of the first organisations established with this end in 
view was the French system of Conseils des PruShommes^ or 
Councils of Experts, which was created under the Napoleonic 
code in the early years of the present century, and has since 
then been developed on a considerable scale, until it has 
become the recognised medium for the settlement of all differ- 
ences between employers and employed, not in France only, 
but in Germany, Belgium, and other countries as well. The 
objects, scope, and constitution of the tribunal are explained in 
another chapter {vide chap, xx., p. 154). 

These Councils of Experts have now been in existence for 
well on to a century, and they have done a remarkable amount 
of good. Their machinery is simple, inexpensive, and readily 
accessible, but their scope is limited. Their functions are 
akin rather to the County Court of England, or the so-called 
Small Debt Court of Scotland, than to the wider functions 
and broader aims of an Arbitration Board. Their machinery 
is, however, suited to a much more ambitious programme than 
they themselves carry out. They are really composed of two 
Committees, — the first the Committee of Conciliation, before 
whom the disputants appear with their witnesses, but without 
lawyers, and who have a right to call for documents or indus- 
trials products relating to the case. If this Committee does not 
effect a settlement satisfactory to the parties, the issue is sub- 
mitted to the Committee of Judgment, which deliberates with 
much of the formality, and with most of the powers, of a duly 
constituted legal tribunal. A very large number of cases are 
brought before these councils. Generally speaking, more than 
one-half of the total number of cases brought up are not settled 
by the Conciliation Committee, and have consequently to be 
referred for judgment. 

The Conseils des Prud'hommes are not, however, suited for 
the purpose of arranging the larger matters that eventuate in 
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important differences between employers and employed Their 
very constitution renders them unfitted for this purpose. They 
are only intended to solve more or less trifling quarrels, and 
they have certainly not succeeded in preventing strikes on a 
large scale in any Continental country. They correspond, 
indeed, rather to the old Trade Guild or Corporation, which 
they were originally designed to supersede, than to the much 
more free and independent procedure of Arbitration Boards 
of modern growth.* 

It is difficult to see how the system which they administer 
could be applied to the general regulation of the rate of wages, 
of the hours of work, or of the many other matters that nowa- 
days are liable to provoke a general suspension of labour ; and 
it is against these that society and the combatants themselves 
specially require to be protected. Even in France their un- 
suitability for dealing with large questions has been virtually 
acknowledged, by the passing of the new law of December 
1892 providing for conciliation and arbitration in collective 
disputes between employers and employed. 

One of the first attempts to substitute conciliation for the 
" might is right " system of settling differences that previously 
prevailed, was that made in the carpet industry, mainly at the 
instance of the late Mr William Henderson, of Durham. In 



* ** The origin of these Councils is interesting. The silk manufacturers 
of Lyons in the last century possessed a Tribtmal Comnnm, for settling trade 
disputes which worked within the limits of their guild or corporation. It fell, 
with the latter, under the law of March 1 791. The manufacturers, feeling 
the disadvantages and costliness of the more cumbrous machinery of the 
Law Courts in settling their disputes, took advantage of a visit from the 
Emperor in 1805, to petition for an institution similar to their old Tribunal 
Commufty in which men pronounced sentence who understood the trade. 
It was granted in the law of March 18, 1806, and worked so well that it 
served as a model for the Councils which were rapidly formed at Rouen, 
Ntmes, Avignon, and other towns. The decree of June 11, 1809, defined 
the procedure for creating future Councils. The first Council formed in 
Marseilles was for the soap factories, in 1810. In the beginning of 1892 
there were in that town 149 Councils for all sorts of trades." — Royal Com- 
mission on Labour, Foreign Reports, vol. vi., p. 49. 
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that industry, previous to the year 1839, "not a year passed 
without the occurrence of strikes, and the bitterness of feeling 
between masters and workmen was most lamentable." This 
suggested to several leading employers the formation of an 
association, "which, ignoring all past ill-feeling, should set 
itself, in the first place, to do justice and even more than 
justice to the operatives, and, in the second place, to convince 
them by its acts that the Association was their best and truest 
friend." 

This difficult and, as many at that time were disposed to 
regard it. Quixotic measure was, however, not carried out on 
modern lines, and its methods would now be likely to be 
regarded as one-sided and even archaic in character. Periodical 
meetings of the employers were arranged for, to which, during 
a part of their sitting, deputies from the different works were 
admitted. But the object in view rather appears to have been 
to call the employers to account in the presence of each other, 
than to arrange differences mutually with their workmen. The 
principal feature of the system was stated to be, that " masters 
disposed to tyrannise over their workmen would not dare to do 
so when hable to be periodically called to account for it in the 
presence of their fellow-manufacturers ; " and it was hoped that 
" the paid delegates of the workmen, whose object had gener- 
ally been to prolong mischief, would cease to have power," 
when the workmen were given to understand that their special 
grievances were being inquired into with a view to redress.* 

Up to ^ certain point, this system appears to have suc- 
ceeded. Mr Henderson, in the communication from which we 
have already quoted, states that "every strike in the carpet 
trade of the United Kingdom has ceased on the appeal " of the 
Association thus constituted; and he adds his conviction, "that 
the organisation succeeded, because the first step towards 
improving the social condition of the working classes, is to con- 
vince them that they will always meet with justice at the hands 
of their employers." 

* Reports on Paris Exhibition of i88g^ vol. vi., p. 105. 
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No doubt the Association had excellent aims, and did good 
work so far as it went. But it would not nowadays be regarded 
as going nearly far enough. It was reserved for others to follow 
in the direction taken, by more modern arrangements designed 
to secure industrial peace. No one is entitled to more credit 
for discernment and tact in anticipating and providing for the 
requirements of the altered condition of things, as between 
capital and labour, than Mr Mundella, who was one of the first 
to recognise the justice and the expediency of calling in the 
workmen to discuss matters of difference with their employers, 
and thereby giving them the previously unknown consciousness 
that they had a voice in the settlement of their own affairs. 
This new sense of power was naturally somewhat warily exer- 
cised at the outset, and the concessions made by the employers 
were regarded with suspicion and distrust. But, by-and-by, the 
workmen came to feel that their employers had nothing " up 
their sleeve " when they sought conference with them, but were 
honestly anxious to arrive at understandings just and honour- 
able to all parties. 

Many subsequent attempts were made to introduce the 
principles of conciliation and of arbitration into the settle- 
ment of disputes in the chief industries of Great Britain. 
In the silk trade of Macclesfield, a voluntary Court of 
Arbitration, suggested by the Conseils des FrucThommes of 
France, already referred to, was established as far back as 
1849, in consequence of a strike of the employes in that 
industry. The board consisted of twelve representatives on 
each side, with a chairman and a secretary ; but it did not 
succeed in obtaining legal sanction for its awards, nor could 
it have done so, because, as Mr Crompton has pointed out, 
" it aimed at the settlement of future prices, as well as the 
enforcing of subsisting contracts."* In the printing trade, 
again, arbitration in one form or another has been common 
from early times, and about 1853 a Court of Arbitration was 
constituted, with a barrister as umpire; but the court was 

* Industrial Conciliation, p. 125. 
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broken up, because the workmen, while accepting the award 
as a decision in an actual dispute, refused to accept it as a 
decision binding in all other cases arising out of past contracts 
and involving similar questions.* 

About i860, a Conciliation Board was established, mainly 
through the mediation of Mr Mundella, in the Nottingham 
hosiery and lace trades, which did good service for many 
years ; and in 1865, Mr (afterwards Sir Rupert) Kettle was 
instrumental in forming a board for the building trade of 
Wolverhampton. In 1869, the Board of Arbitration and Con- 
ciliation was formed in the North of England iron trade, on the 
suggestion of Mr David Dale, and since that date the progress 
of the one system or the other has been rapid, if somewhat 
chequered. 

The later and more recent attempts at introducing more or 
less modified systems of conciliation, and the diffusion of its 
spirit and principles throughout various industries in our own 
and other countries, will be found dealt with in succeeding 
chapters. We need not, therefore, further pursue the historical 
vein iiere, but turn our attention to some of the more promi- 
nent and commanding aspects of the question, as elicited by 
the experience and commended by the judgment of those who 
have made the matter a special study. This we shall now 
undertake in succeeding chapters. 

* Industrial Conciliation^ p. 131. 



CHAPTER IV. 

INDUSTRIAL CONCILIATION. 

The most competent judges are greatly divided in opinion 
as to whether conciliation alone, or arbitration alone, or 
conciliation plus arbitration, is to be preferred as a means for 
the adjustment of labour disputes. There is much to be said 
for both systems ; and probably when all has been said that 
can well be said on the whole matter, it comes to this that 
each has its own special mission and function, suited to its 
own special circumstances. 

Conciliation has been described as the system of "the 
long jaw," as the " higgling of the market," and as a friendly 
discussion over the matter at issue. But however it may be 
described, and whatever form it may take, it resolves itself into 
an informal attempt to come to an agreement without calling 
in any outsider, or making any formal appeal to a formally- 
constituted tribunal. 

The great merit of conciliation is, that when it is successful 
the parties agree upon the spot, and there is an end of the 
matter; whereas in the case of arbitration, they have no 
knowledge of what the issue may be, and if it is deemed to be 
unjust and arbitrary there is a danger of the award being 
rejected. Mr Crompton says that he " cannot but sympathise 
with the feeling that the men must often have, that if the 
arbitrator could have had their knowledge of the details and 
the situation the result would have been different."* In the 
case of the Board of Conciliation established in the Notting- 
ham hosiery trade, the chairman had originally a casting vote. 

* Industrial Conciliationy p. 134. 
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Mr Mundella has stated that the exercise of that vote has 
twice got the Board into trouble, and after that it was decided 
that the parties would not vote at all. The rules of the Board 
still gave the chairman the casting vote, but it was never 
exercised. Both sides know the fatal consequences of dis- 
agreement, and they consequently agree by coming to the best 
arrangement possible under the circumstances.* 

Arbitration, as commonly understood and practised, is of 
course a much more formal and stately process. The essential 
principle of this system is, that the matter in dispute shall be 
referred, and that the decision of the referee shall be accepted. 
But thereby hang not a few difficulties and complications. 
The parties to the dispute are left entirely at liberty to make 
their own arrangements. They agree upon the constitution of 
the court, upon the number of arbitrators, upon the form of 
procedure, upon the lines within which evidence or pleadings 
shall be admitted, and finally upon the umpire or referee. As, 
however, the system is usually followed, the employers appoint 
two or more of their own number as arbitrators, and the men 
do the same, so that those who nominally hold the position of 
arbitrators are really more like advocates, and in ninety-nine 
out of every hundred cases referred, the ultimate decision rests 
with the umpire. 

It becomes, therefore, a matter of very great importance, 
both for the satisfaction of the parties, and for the competency 
of the award, that the umpire should be qualified for his 
responsible post. But what are the qualifications required ? 
Should the umpire be like the PruiThommes of France and 
Belgium, an expert in the special industry affected ? or should 
he be an outsider, with no local knowledge, but high character ? 
This is really the crucial point — perhaps a more important point 
than all the others put together. 

Every now and again cases occur that one of the parties 
concerned refuses to submit to arbitration. This may be 
partly due to the stiff-necked obduracy of the party, or to a 

* Industrial Conciliation^ p. 38. 
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lack of confidence in their own case, or to a fear that the 
umpire will not be a sound man, or to some other cause. In 
the case of the great strike of 1893 in the Midland coal trade, 
the miners refused to submit the matter at issue to arbitration, 
although ultimately they agreed to such a reference. In the 
result Lord Shand was appointed to act as umpire by the 
Speaker of the House of Commons, who was requested to 
make the appointment. It is to be presumed that this choice 
was primarily made because of the legal acumen of the selected 
jurist, which would of course enable him to sift evidence, and 
to bring inconclusive matters to the test of proof. But an 
umpire must not only be fair and unprejudiced, he must be 
able to convey the impression that he has these qualities in a 
high degree, or the result may be dubious. 

One obvious argument in favour of conciliation, as contra- 
distinguished from arbitration, is that under the former system 
there is at least every probability that the parties will not 
decline to come together with a view to a settlement. Con- 
ciliation implies that they are ready and anxious to settle, and 
it does not commit them to any irrevocable or foregone issue. 
But in reference to arbitration, cases have again and again 
occurred where both employers and employed have declined 
to submit to a referee, so that an absolute deadlock of nego- 
tiations was involved. The cases in which such refusals occur 
appear to be infrequent, but they are sufficiently numerous and 
vital to prove that conciliation should first be resorted to, 
whenever practicable, and that a more formal reference should 
only follow upon a declaration that a settlement cannot other- 
wise be arrived at. 

So far as we have already gone, we have spoken of 
arbitration and conciliation as if they were two distinct systems 
having no necessary connection with each other. And so 
indeed they are. But this has not interfered with the adoption 
of both systems simultaneously, or almost so. In most of the 
leading trades conciliation is now practised in the appointment 
of a joint-committee of employers and employed, who are 
called on to investigate, and if possible to settle, all matters in 
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dispute. This system is carried on in the Durham and 
Northumberland coal trade, in the North of England iron 
trade, and in many other leading industries. The existence of 
a joint-committee is necessary for the settlement of minor 
disputes, of which many are liable to arise ; and the functions 
of the committee are much akin to those of the PrucPhommeSy 
excepting that the decisions arrived at have no binding 
character, and must be satisfactory to the parties interested 
before they can be accepted. 

The principle of industrial conciliation is so well understood 
that it can hardly be necessary to define it in any very precise 
form. It means, in effect, that the parties concerned in any 
dispute that may occur are prepared to meet together for the 
purpose of discussing the whole subject, if possible, in order 
to arrive at a friendly settlement without having the question 
at issue submitted to any formal tribunal, or arranging for 
placing the determination of the issue in the hands of any 
third party. 

Conciliation must always of necessity precede any attempt 
to settle a dispute by a reference. There must at any rate be 
the conciliatory attitude implied in a readiness to have the 
dispute referred ; and when the parties have proceeded so far, it 
would appear to be desirable that they should at least meet 
and try to arrange it between themselves. 

The obvious advantage of conciliation, and the claim to 
adoption that it possesses above and beyond any other system, 
is that it makes an end of the matter to the satisfaction of 
both parties. In the case of an appeal to arbitration, the issue 
is invariably left in the hands of a third party, who has no 
further direct interest in it. The award may be just, or it may 
be unjust. In either case, the one side or the other is liable to 
think that it has a tendency to place them at a disadvantage ; 
and as they have had no voice of their own in it, — beyond their 
share in the choice of the umpire who makes the award, — they 
are sometimes disposed to look upon both the umpire and his 
award with disfavour, and now and again to revolt against 
them. All this is avoided by conciliation, which leaves the 



f OF THE \ 

I UNIVERSITY I 



V^^ 



^1idt5^.^gJ&^NDUSTRIAL CONCILIATION. 29 

issue absolutely and entirely in the hands of the parties 
concerned. 

The "long jaw" is a happy phrase invented by Mr 
Mundella to express the essential feature of the discussions 
that took place between employers and employed, in the hosiery 
and lace trades of Nottingham, with a view to the settlement of 
labour difficulties and disagreements. It is indeed the funda- 
mental basis of conciliation, inasmuch as it implies a friendly 
business talk between the parties interested in the question 
under consideration. As a general rule this is one-half of the 
whole trouble in labour questions. Until the system of bring- 
ing employers and employed face to face was introduced into 
the hosiery and lace trades of Nottingham, the building trade 
of Wolverhampton, the lace industries of Nottingham, and 
other centres of industry, which showed an early appreciation of 
the importance of getting over the great gulf that formerly 
separated capital and labour, and led the one to take up a 
continuously antagonistic attitude towards the other, there was 
not much chance of making solid progress towards a satisfac- 
tory settlement of matters in dispute. But, directly the parties 
were brought face to face, they began to understand one another, 
to appreciate each other's difficulties and arguments, and to 
display a mutual forbearance and concession that would other- 
wise have been impossible. 

Mr Mundella has himself borne testimony of a very 
emphatic kind to the success of the system of conciliation 
adopted in the hosiery and lace trades of Nottingham. During 
the whole sixteen or seventeen years that he was president of 
the board, " there had only been two or three cases where the 
men had been recalcitrant." Where the workmen set them- 
selves against the board, they alienated the sympathy of the 
intelligent section of their fellows, and deprived themselves of 
Union support. 

The Joint-Committee in the coal and iron industries is an 
outcome of the Committee of Inquiry, which was adopted 
nearly thirty years ago in the Nottingham hosiery trade, as part 
of the system of conciliation. In the latter case, the committee 
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consisted of four members of the board — two employers and 
two operatives ; and the committee made an attempt to settle 
every dispute brought before it, but without the power to make 
an award. The functions of the committee are in point of 
fact modelled on those of the Committee of Mediation or Con- 
ciliation in the Prud^komvies system, although in the latter case 
the committee usually consists of only two members, — one an 
employer and the other a workman, — who are supposed to be of 
different industries. 

In some of the most " advanced " industries, as, for example, 
the engineering trades, conciliation is not only approved of, but 
regularly adopted in preference to arbitration. It has been 
held that in the case of the latter system, the issues between 
the parties are so direct that only a trial of strength can settle 
a question on which they have once agreed to differ. It is 
also said that " when trade is good employers will not accept 
arbitration, and the workmen will not do so when trade is 
bad,"* although that has not, of course, been a rule of invari- 
able application. And the argument used by labour leaders is, 
that " arbitration is not so sound in principle as conciliation, 
owing both to the weakness of its sanction generally, and to 
the fact that that weakness is more marked as against the men 
than as against the employers." t 

* Royal Commission on Labour, Group A, 23,681-2. 
t Ibid,, 25,348-54. 



CHAPTER V. 

INDUSTRIAL ARBITRATION, 

Arbitration may be defined as a means of settling a question 
in dispute by a reference to a third party, when the contend- 
ants have failed to agree between themselves. It therefore 
comes into operation as a kind oipis aller^ after conciliation has 
been tried and failed. 

Generally speaking, in practice, conciliation is applied to the 
settlement of small disputes through the medium of a joint- 
committee of employers and employed; and arbitration is 
applied to the adjustment of larger questions, such as the 
general rate of wages, when these are not provided for by 
sliding scales or in some other way. 

Sir Rupert Kettle has pointed out that it is not merely as a 
means of settling a scale of wages that boards of arbitration and 
conciliation are useful. The contract of hiring and serving 
involves other matters besides prices, — such, for example, as 
hours of work, Saturday half-holidays, and weekly reckonings. 
Then, again, there are such questions as " walking time, artificial 
light, and overtime in the building trade ; the quality of the metal 
and Sunday * fettling' in the iron trade ; the speed of machinery 
and dampness of the yarn when weighed in the cotton trade ; 
*good from over' in the potteries. Such subjects as these 
boards of arbitration can not only settle between the individual 
employer and his workmen, but can lay down rules upon, by 
which — being * as fair for one as another ' — the whole trade is 
willing to abide. So that individual masters cannot, under the 
pressure of competition, impose upon workmen terms more 
onerous than of the trade, nor can workmen have excuse, even 
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when they change service, for refusing to fall into the routine 
of trade obligations." 

"The duty of a board of arbitration," remarks the same 
authority,* "does not end with the making of a contract of hiring; 
it affords important assistance in carrying out that course. 
Many intelligent persons will think that when an agreement is 
settled and reduced to writing, — a course I advise in all cases, 
— that it will then be quite easy to interpret it. This is, in 
practice, found not to be so. Even Acts of Parliament, upon 
the wording of which so much care is bestowed, are often 
ambiguous, or, in the technology of my profession, * insensible.* 
Indeed, since that much discredited science, pleading, has fallen 
into disuse, we seem to have lost the art of making our written 
instruments * certain to every intent.' Both employer and 
workman have confidence in their contracts, when they know 
there is an impartial and popularly informed tribunal which can 
be called upon to put upon them a binding interpretation. 
When minor differences arise, such as do not affect great trade 
interests — differences often commencing with a personal quarrel 
between a workman or body of workmen and an overlooker or 
foreman, it is well that some judicious conciliator should step 
between the disputants, and by authoritative advice prevent 
these small bickerings growing into a trade strife — a taking of 
sides, to be followed by the proverbial consequences of the 
letting out of troubled waters. It is then — (i) As an open 
market, in which the fair wages for a fair day's work can be 
determined ; (2) To prevent misunderstanding as to the mean- 
ing of hiring contracts ; and (3) To pacify quarrels when they 
arise in the execution of such contracts, that I think boards of 
arbitration and conciliation are required." 

It goes without saying that no stereotyped system of arbi- 
tration can be adopted that would be equally suited to the 
circumstances of every industry, nor even in all probability to 
any considerable number of industries. There are, to begin 
with, some two thousand or more industries carried on in the 

* Paper read before the Social Science Congress in 187 1. 
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United Kingdom, each differing from all the others in some 
more or less pharacteristic and essential particulars. Then, 
again, not only has every industry its own special features and 
conditions, but every district has its own special rate of wages, 
and its own special customs and usages, even for the same 
industry ; so that a basis or system that might be admirably 
suited to one would be quite ill adapted to another, and any 
attempt to bring about unity and conformability might lead to 
serious disagreements. 

Very great importance is attached by both employers and 
employed to the choice of an umpire. The umpire should be, 
like Caesar^s wife, " above suspicion." He should be neither a 
strong partisan nor a man of intemperate and one-sided judg- 
ment. As a rule, it would probably be better that he should 
have no interest in labour questions as an employer. There have, 
no doubt, been many cases where an employer was trusted by 
workmen to deal with questions affecting the rate of wages to be 
paid. In the North of England, Mr David Dale, himself one 
of the largest employers«m the country, has often been called 
in to decide knotty points involving questions of wages, and he 
has for many years been the umpire chosen by the unanimous 
suffrages of the Board of Arbitration and Conciliation in the 
manufactured iron trade of the north ; but Mr Dale's is alto- 
gether an exceptional case, as he is also an entirely exceptional 
man. 

The umpire should be a man who is accustomed to weigh- 
ing and sifting evidence, and if not actually a lawyer, he should 
at least have some judicial powers and experieace. In what is 
called "open arbitration," all sorts of matters, relevant and 
irrelevant, crucial an^i trivial, fundamental and remote, are 
liable to be introduced. This may, of course, be done in per- 
fectly good faith. But in handling the mass of materials 
submitted, the umpire should be able, with trained judgment 
and intelligence, to separate the essential from the non-essential, 
the incidental from the fundamental, the immediate from the 
remote. If he fails to do this — if he commits an error in 
not assigning to fundamental facts their due importance, 

C 
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and if he magnifies the value of non-essentials, he is likely to 
do injustice to the one side or the other. 

Such an injustice does not produce only a temporary effect. 
If either side is fully persuaded that a just award has not 
been made, the whole system suffers, because the injured 
party loses confidence in its merits. This is the worst thing 
that could befall it. The basis of arbitration, or of any system 
of a voluntary character designed to redress the balance between 
capital and labour, is faith in its efficacy and in its results. If 
that faith is in any degree shaken, the parties whose confidence 
has been damaged are less likely to accept the system in the 
future, and this result has happened again and again to the 
extent of an absolute refusal to have anything to do with it. 

Another very important consideration for both parties is 
that the arbitrators should — if they are charged with the duty 
of naming an umpire — fix upon a man in whom both sides 
have the fullest confidence. He should, as a rule, be neither 
a master's man nor a man's man. He should not be too pro- 
nounced a politician, lest it be thought that his politics might 
warp his decision. He should not have made himself too con- 
spicuous on behalf of any interest or shibboleth affecting the 
relations of capital and labour. He should, if possible, be one 
who knows something of the local conditions influencing and 
perhaps controlling the matters at issue. If he is an employer, 
he should at least be noted for fair-mindedness ; and if he 
is known to have a specially sympathetic feeling towards 
labour, it will probably not do any harm, although there is a 
tendency on the part of extremely conscientious men to strain 
in the other direction, in order that they may not err on the 
side to which their, sympathies are understood to lean. 

Arbitration has, of course, been called into frequent 
requisition for other purposes than the determination of the 
rate of wages, although that rate has generally been thereby 
affected, directly or indirectly. A case in point may be noted, 
the more so that it was a case to which a good deal of 
importance was attached at the time, as calculated to f\x the 
future customs of an extensive industry. In 1891 the Durham 
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coalowners and the men employed in their coke yards decided 
to refer to arbitration a basis of work and wages suited to the 
various classes of cokemen, for the guidance of the joint- 
committee which usually determined all matters of pending 
controversy. The unusually large number of five arbitrators 
were appointed to represent each side, and Mr Robert Spence 
Watson of Newcastle- on-Tyne was requested to act as umpire. 
This was essentially a case that called for the mediation of an 
expert, which the umpire could not pretend to be. He had to 
decide what should be considered the standard oven, what 
amount of work each class of workmen should be expected to 
do in a given period of time, what should be the basis of 
payment, and what was the correct definition of an average 
" bench." The umpire, in the absence of any expert knowledge 
of the trade, required certain returns bearing on the points at 
issue to be furnished to him, and these he had examined by 
accountants, who prepared tables of general averages, which 
guided him to a decision which was generally satisfactory, care 
being taken to insist that the award did not in any way affect 
the right of any parties to show cause why, in this case, the 
details of the award should not be departed from. 

It is not perhaps unnatural that with the workmen and 
their leaders in all cases, or at least in the great majority, the 
first question that is submitted, in considering the matter of 
whether arbitration or conciliation should be adopted, is the 
crucial one of the probable effect on wages. If the workmen 
had an assurance that wages would be favourably affected by 
arbitration, they would not be likely to hesitate long about its 
adoption. If, on the other hand, the adoption of either system 
were likely to lead to a lowering of wages, the readiness to 
adopt it would probably not be quite so apparent. 

It is hardly necessary to remark, that the spirit of the 
system is not, in either case, primarily to either raise or lower 
wages, but to do justice between the employers and their 
employed. Sir Rupert Kettle was pressed, some years ago, to 
say whether, in his opinion, arbitration boards would raise 
wages. His reply was excellent. He answered that "these 
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boards will fix, with business-like accuracy, the market value of 
a given kind of skilled labour at a particular place and time." 
It is no necessary part of their business to either inflate or 
depress labour, and this cannot be too clearly understood. 

Much, of course, depends upon the special conditions 
affectirig 'the particular description of labour under considera- 
tion. If the labour is badly paid in relation to its market 
value and the prices paid for labour of a kindred character 
in the same district, the tendency w^ill necessarily be to raise 
the price to be paid by the employer. If, on the other hand, 
the reward Of labour is unduly high, the tendency will un- 
questionably be to level it down. Much must depend upon 
the particular and special circumstances of each individual 
case, and much also upon the view that may be taken of them 
by the umpire, in whose hands the final decision will usually 
ultimately rest. 

At an early period in the history of industrial arbitration, 
and indeed up to the present time, the question has constantly 
arisen — What security are the leaders of the workmen prepared 
to offer . that any award arrived at shall be duly carried out ? 
No doubt, when the unions had less power than they now have, 
guarantees on the subject would not be readily forthcoming ; 
and the history of arbitration has shown that the influence of 
their leaders has not always been po)Yerful enough to keep the 
workmen from repudiating an adverse award. But of late 
years the unions have got more hold over their members, and 
they have introduced a number of very useful provisions 
into their rules, specifying that support • shall be withheld 
from men who enter upon a strike without previously making 
an offer to submit the matter in dispute to arbitration, and 
withhoWtng support also from men who do not faithfully abide 
by an award under an arbitration deliberately accepted, no 
matter-how adverse the result may be. 

It appears to be a fundamental pre-requi§ite of the adoption 
of conciliation and arbitration, though not perhaps to the 
same extent of sliding scales, that there should be strong 
unions of both employers and employed, and for all practical 
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purposes the stronger the better, as the representatives are 
thereby enabled the more fully to pledge the various parties 
concerned to carry out whatever regulations or awards are 
decided on. Generally speaking, advanced employers have 
frankly and fully recognised this fact, and have hailed the 
workmen^s unions with considerable favour. Every now and 
again, however, cases have arisen where a policy of repudiation 
has api)eared ta be expedient If the whole of the employes 
engaged in a particular industry or work are members of the 
same union, there would > be little or no difficulty ; but of late 
years unions have shown a tendency to multiply, so that an 
employer may have to undertake separate negotiations with 
any number of unions before he knows exactly where he is. 
For this reason employers have properly discouraged dealings 
with more unions th^n .one for the same sort or description 
of work. Thus, for example, in the making of pig-iron, it is 
manifestly of advantage to all parties that the whole o{ the 
men employed* iabout blast furnaces — including mechanics, 
enginemen, and boilermen — should belong to the same union, 
and should be considered and dealt with in one operation ; but 
in some cases- the men have claimed that they had separate 
unions, and that their wages should be made the subject of a 
separate negotiation. It is desirable that a limit should be 
imposed upon claims of this kind, otherwise the whole time 
of an employe* "may be taken up with fruitless negotiation, 
first with one body of men and then with another, although 
the same considerations and prices may equally govern the 
wages of all. 

The rational^ of the system of arbitration was thus clearly 
and concisely laid down by Mr Rupert Kettle, in his remarks 
at the meeting of the Social Science Congress in 1870 : — 

" Whether an award should be capable of being legally 
executed, was a very moot point. In the present state of 
arbitration it was wise that both parties should be perfectly at 
liberty to go freely into arbitration or to withdraw from it ; but 
while they remained together they ought to be bound, the 
being bound By the award being essential to the success' of any 
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system of arbitration. In its present state of development, 
practical means by which it could be carried out were almost 
infinitely varied. One was the placarding of bills in the 
masters' offices, so that all parties — both employers and men — 
might be fully conversant with the basis of the contract existing 
in any particular establishment. It had been said that the 
result of the arbitrations of last year had been to reduce wages ; 
but all that the board could do was to ascertain exactly what 
was the market value of the labour at the time that the meeting 
took place. If an arbitration board made a decision which 
took wages out of capital, it would be most unjust ; and, on 
the other hand, if the board took profit out of wages, that 
would be equally unjust. But it afforded the means of ascer- 
taining exactly what the value of the labour was at that 
particular time ; in fact, it was a mart and a market where both 
parties were independent dealers, where the market price was 
arrived at by discussion by the board ; and if a dispute arose 
as to what was the market price, by discussing the grounds 
upon which the two parties based their respective claims the 
true value was ascertained. But the decision must be just and 
equitable at the time, and not based on what might be at the 
time forced from one side or conceded by the other." 

In pointing out the difficulties that have had to be over- 
come in the establishment of the Board of Arbitration in the 
North of England iron trade, Mr Jones (then Secretary to 
the Manufactured Iron Trade of the North), in his paper read 
before the Social Science Congress in 1870, alluded to the fact 
that the ironworkers of that locality included a large number 
who had only recently come into the district, and who there- 
fore lacked the ties of attachment that bind men to older estab- 
lishments — the operatives being drawn from all iron manufac- 
turing centres, and being largely augmented by Irish labourers, 
who could not be expected to act in unison so well as if they had 
more in common with each other. The nature and historical 
associations of the industry were also against arbitration. The 
great majority of ironworkers were very indifferently educated ; 
their labours were exceedingly trying to the physical strength, 



INDUSTRIAL ARBITRATION. 39 

but required no high degree of intellectual powers ; the whole 
traditions of the trade were largely made up of strikes, and the 
men had grown up suspicious of their employers and distrustful 
of their statements. Manual labour entered very extensively 
into the success of each operation in the iron trade ; the nature 
of the materials to be operated upon caused all classes of 
workmen to be mutually dependent from one end of the 
works to the other ; and hence, even a small number of men 
who declined to work in harmony with each other, could 
influence the labour of many hundreds of workmen. 

Every now and again cases occur which show that extraneous 
circumstances may have a great influence upon the rate of 
wages — or at any rate upon the ability of the employers to pay a 
certain rate of wages — as well as the mere variations of realised 
selling prices. A case that strongly brought out this fact 
occurred in the iron trade of the North of England in 1873. 
The employers claimed a reduction at that time of 12J per 
cent., on the following grounds : — 

" I. That in consequence of the high prices of coals, and of 
pig-iron (the price of which depends so much upon that of 
coal), they are unable to sell iron with a profit with the present 
raite of wages. 

" II. (Though this argument is not so much insisted upon a^ 
the first.) That the rise of wages in the finished iron trade 
has been greater than in any analogous industries, except the 
coal trade. 

" III. That it is expedient to lower wages, as an induce^ 
ment to coalowners to reduce the price of coal, and so bring 
down to a price that will induce purchasers to deal." 

Here we find that two arguments at least are more or 
less independent of the ordinary relations of prices to wages. 
The first is, that the high prices of materials made it impos- 
sible to produce manufactured iron at a profit with the then 
rate of wages in the latter industry, but this is not by any 
means equivalent to saying that the rate of wages in relation 
to realised prices is higher than it should be, or higher than 
it usually had been. In point of fact, circumstances are easily 
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conceivable, if they have not actually occurred, in which it 
would be practically impossible to manufacture at a profit, 
even if the prices were exceptionally high and the wages the 
lowest on record. 

The next consideration urged upon the arbitrator in the 
case above-named is also one that has no necessary or direct 
relation to the selling price of the commodity which the wages 
immediately affectec) are employed upon. It was proposed 
that the wages of the ironworkers should be lowered as an 
inducement to coalowners to reduce the price of coal, and so 
bring down iron prices. This may not only be a most desir- 
able and necessary thing, but it may be a thing absolutely 
indispensable in the interests of capital and of labour alike, and 
yet it is one that has no direct bearing upon the relationship of 
immediate wages to immediate prices. The point was very 
fully and very fairly discussed by Mr Kettle, . who, in making 
his award, held that " although the price of fuel ought not 
directly to affect the rate of wages ... it must indirectly 
affect it from the inevitable tendency of high prices to check 
consumption." 

In some cases the workmen have demanded that they should 
be allowed to examine the books of the employers, in order to 
be able to fix the amount of profit and loss, implying, if not 
directly asserting, that the amount of the profits earned by 
employers should be an essential element in the determination 
of wages. In other cases, the employers have readily agreed 
to allow the arbitrator to examine their books, with a view 
to the ascertainment of the financial results of their business. 
In the first case, as well as in the second, the proposals have 
generally been declined. The Durham coalowners gave a most 
emphatic denial to the claim of the workmen to know their 
profits; and Sir Rupert Kettle, as arbitrator in the manufactured 
iron trade of the North of England in 1873, declined to avail 
himself of the offer of the employers to see their books, in these 
terms : — 

" If I had accepted this offer to go over the books for the 
purpose of ascertaining profit and loss, I should, by implication, 



INDUSTRIAL ARBITRATION. 4I 

have admitted the right of the employer to ask his workmen 
to participate, dii'ectly or indirectly, in their, employers' losses ; 
and I do not see how the employers could, with logical 
consistency, have reftised the workmen at any future time the 
examining of the sanoe accounts, that they might participate in 
profits." 

The logic of these remarks is obvious. Apart, however, 
from the reasoning of Sir Rupert Kettle, it is clear that the 
ascertainment of the average profits would be extremely in- 
vidious and difficult, even if it were to be admitted. No two 
mines, and no two works or factories, would be likely to show 
quite the same profits, and there would be a danger of opening 
a door that it would not be easy to shut. 

Cases have ocevifred again and again where the employers 
have gained and the workmen have lost by open arbitration 
having been substituted for a sliding-scale. In the finished 
iron trade, for exampte, the upward movement of prices between 
1869 and 1873 was very rapid and considerable, and would, 
under the operation of a sliding-scale, have given very high 
wages in 1873,, when the general average price of the four 
descriptions of manufactured iron relied upon for a basis in the 
North of England rose to nearly double the average price of three 
years before. If the old so-called Thorneycroft standard or scale 
had then been applied, the wages of puddlers would have been 
doubled, and the wages of millmen would' have been raised 
about sixty or seventy per cent. But Mr Rupert Kettle, in his 
award under the arbitration of September 1873, stated that 
although, if the scale were then in existence, wages would be 
higher, yet the rate was then " as high as they (the workmen) 
were entitled to, or as it is prudent of them to require " ; and 
he added, that ** there are some finished iron makers who can 
barely afford to pay the present rates, and therefore a change 
would be likely to lessen the demand for labour " ; but as it 
did not appear that there was strong evidence that the lessened 
demand had already set in, the arbitrator did not therefore 
give the employers the relief they asked for. 

The precise manner in which the one party should speak of 
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or address the other, although apparently a matter of trivial 
importance, is one that has really much to do with the main- 
tenance of that conciliatory spirit that is so essential to the 
keeping up of harmonious relations. The day has gone past 
when the old terms of masters and workmen were deemed to 
be satisfactory, inasmuch as the former is held to imply an 
undue degree of servitude on the part of the latter. ** Em- 
ployers" and "employed" are no doubt much better, and 
more exactly describe the true relationship of the parties 
concerned. In the Durham coal trade arbitrations, the use 
of the term Association was introduced when speaking of the 
Coalowners' Association, and the term Executive was employed 
to describe the Executive of the workmen^s Union. 

The question has often been put, both by workmen and 
by outsiders. Does the adoption of arbitration tend to increase 
the rate of wages, or to reduce it? This would be a very 
interesting economic problem if it could be accurately solved, 
but it does not admit of easy solution. In an arbitration 
which is not encompassed by specific restrictions, and in which 
it is competent for either side to submit any evidence that 
may be deemed relevant, the employers are often able to show 
that there are considerable discrepancies as between one set of 
wages and another, and that the rate of wages paid all along 
has been exceptionally high relatively to the wages paid for 
similar, or approximately kindred, work in other industries. 
This has been the case to a large extent in the matter of 
puddling. Owing to the arduous and disagreeable character 
of the work it was at first difficult to persuade men to take it 
up, and their labour had to be bought by the inducement of 
a specially high rate of wages. But in course of time the 
necessity for this special inducement was not so urgent. Men 
were drafted into the trade from other industries, until there 
was an abundance of labour, and hence wages tended down- 
wards towards an average level. 



CHAPTER VI. 

MATTERS PROPER FOR ARBITRATION, 

There are many matters that are not suitable for arbitration, 
and for the determination of which any resort to arbitration 
would he a waste of both time and money. Arbitration, there- 
fore, should not be lightly resorted to. It is not, of course, so 
expensive a remedy as a regular legal tribunal ; but it usually 
involves the assemblage of witnesses, the preparation of evi- 
dence, the employment of a certain amount of clerical labour, 
and other financial outlay, that often makes up a considerable 
sum. It involves also the expenditure of a large amount of 
valuable time, by men who can usually ill spare it ; and this, of 
course, is more especially true of the umpire, who is generally 
a public man of high standing, and who would not be likely 
to give up the time needed to settle a trivial question which 
concerned only a handful of men. 

It is for this reason, as much as because of the uncertainty 
that always attends the issue of an arbitration, that the system 
has recently been superseded, or supplemented to a large extent, 
by sliding -scales,, which are automatic in iheir action, and 
involve a minimum outlay of time and money. 

Substantially, arbitration is usually called in to determine 
what shall be a fair day's wage, having regard to the conditions 
of employment, the current prices of the commodities pro- 
duced, the amount of skill required, and other circumstances 
of a more or less determining character. 

Whether a fair day's wage, as thus defined, answers to the 
modern demand for a living wage, is a matter that we shall not 
attempt to settle here. But there is a standard to which this 
matter can always be submitted. 
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On the question of the determination of a fair day's wage, 
we may profitably quote the following words of Sir Rupert 
Kettle :♦— 

" The economist would say, a fair day's wages is the price 
which the day's labour would then and there bring in the open 
market. I concur fully and freely in the answer — it is sound 
all-fours. I see great difficulty in practically applying it under 
existing arrangements to fix the rate of payment for skilled 
labour ; and it is because I have found these difficulties other- 
wise insurmountable, that I advocate the establishment of 
boards of arbitration. I say we have no open market for 
skilled labour. What is a market? and what is meant by a 
market being open ? By market we do not mean any number 
of transactions of buying and selling, each conducted separately, 
and each without eiihfer of the contracting parties having know- 
ledge of any other bargains. By market I understand some- 
thing equivalent to a mart — a coming together of numerous 
buyers and sellers, who by their dealings communicate incident- 
ally to each other, and thereby to the assembled traders, the 
state of supply and demand, upon which variations in price 
depend. You cannot ascertain the proportion supply bears to 
demand by a single transaction ; nor can you upon any number 
of transactions conducted secretly. In order to work out a 
trustworthy result of the operations of supply and demand, 
you must derive your' information from a sufficient number of 
instances to give the absolute mean power of each of these 
forces. . . . There is no open market in which the buyer 
and seller of skilled labour can meet and determine what is 
a fair day's wages ; no means of obtaining that openness and 
publicity to both buyers and sellers — that talk of the market 
founded upon authentic information which biasses, if it does 
not actually control, the negotiation upon which market price 
is properly founded. I say that a board of arbitmtion affords 
a good substitute for such a market. A given kind of skilled 



* "On Boards of Conciliation and Arbitration between Employers and 
Employed." Paper read before the Social Science Congress, 187 1. 
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labour, quality for quality, bears a nearly uniform value for a 
long period as compared with other marketable articles, and 
the fluctuations in price are never sudden." 

Ab initio^ the problem is complicated by the question of 
what constitutes a "fair day^s wage." There is the further 
problem of what constitutes a fair day/s work. These two 
considerations are intimately bound up ^ilh one another. If 
the work provided is precarious and irregular, the rate of wages 
to be paid will be expected to be higher. If work is constant 
and steady, Ae wage rate may be lower. It does not, of 
course, always happen that these are determining facts. In 
the case o£ dock labourers, for example, tjie work is unusually 
precarious and uncertain, and yet the rate of wages is excep- 
tionally low. In tfee case of men employed by municipal 
corporations 'for occasional work, the same rule prevails. But 
in cases of this kind, labour is not, and xannot very well be, 
organised, and this circumstance often practically compels the 
workers to accept what they can get. 

As an example of the differences that prevail as between 
one district and another, the matter of overtime may be 
quoted. Returns collected some years ago by the Iron Trades 
Employers! Association (Manchester), showed that in Barnsley, 
Bradford, Bristol, Halifax, Leeds, and other towns, 54 hours 
must be worked as a week's work before overtime rates are 
paid. In Barrow-in-Furness, Hull, Liverpool, London, Man- 
chester, Newcastle-upon-Tyne, and other towns, the practice is 
varied more or less, but where each day is declared to stand 
for itself, the men have to make up the lost time of that day 
before they can claim overtime rates. In Sunderland, how- 
ever, overtime co;n«iences at five o'clock, and the men have 
the extra rates paid on each day, whether they have lost time 
or not. 

Similar differences were found to obtain in the number of 
hours l>eyond nine per day that were paid at time and a 
quarter ; in the hours when time and a half rates begin to be 
payable ; and in the customs prevailing as to the duration of the 
higher rate, which continued in some cases until starting-time 
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next morning, and in others ceased after a certain number of 
hours, the remainder being charged double time. Differences 
also prevail as to the rates paid for night work when done by a 
night-shift, as to the rates paid for work done on Saturday 
afternoons, and as to other similar customs and conditions of 
employment. Manifestly it would be impossible to make all 
these different customs subject to precisely the same treatment 
and award, just as it would be impossible to reduce the rates of 
wages paid all over the country for the same character of work 
to one uniform level. It is not, indeed, desirable in the 
interests of either employers or employed that such a dead 
level of uniformity should be attempted. In some cases the 
conditions are greatly different to others, as, for instance, where 
one employer is near to, and another remote from, shipping 
facilities or coalfields, or where one commands cheaper materials 
than another, and so on. 

As an example of the difficulty found in applying precisely 
the same rules and conditions to the settlement of so appar- 
ently simple a matter as the standard rate of wages, reference 
may be made to- the differences that obtain in the rates of 
wages paid in the principal industrial centres of the country for 
work that is in almost every particular identical. A recent 
official return of the wages paid in engineering shops, foundries, 
boiler shops, and shipbuilding yards in England, exhibited 
variations that were very difficult to account for on any other 
hypothesis than that of the custom of the trade. Fitters in 
machine shops were found to be receiving 27s. in Huddersfield, 
30s. in Halifax, and 31s. in Barnsley, while in London their 
wages ran up to 38s. Ship platers were receiving 31s. at 
Barrow-in-Furness, 36s. at Liverpool, and 42s. in London. 
When, however, we come to boiler-riveters, we find that 
whereas they were receiving 28s. at Bradford, they were being 
paid 33s. in Belfast and in London, and 34s. in Newcastle-on- 
Tyne and Sunderland. For boiler caulkers, again, the rate of 
wages paid in Sunderland was 4s. 6d. more than in the neigh- 
bouring city of Newcastle-on-Tyne, and 4s. more than in 
London; while Barrow-in-Furness paid to strikers in boiler 
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shops IS. a week more than they were being paid on the 
Thames. 

The fact is, that the rate of wages is usually fixed according 
to various standards, and by different considerations, that can- 
not very well be made the subject of arbitration, such as the 
average of the district, as determined by usage and the amount 
of labour of a particular description available at the moment. 
Thus it is natural that the average rate of wages paid on the 
Thames should be above that paid in provincial centres, and 
so it invariably is for ordinary unskilled labour, but it is not 
always so for particular descriptions of skilled labour, if the 
supply is in excess of the demand. The return that has already 
been named showed that, in the principal engineering and ship- 
building works, the average rate of wages paid to labourers for 
ordinary unskilled work was usually higher in proportion to the 
average of other districts than that paid to certain descriptions 
of skilled hands, but that was no doubt because the latter were 
generally glad to get employment at less than what might be 
deemed the district rate. 

It might be supposed that the higher rate of wages paid in 
a particular district would attract workmen to that district until 
there was a glut of labour, and that the rate of wages, following a 
well-known economic law, would then fall to ihe level of other 
districts. But the excess of one district over another is not 
always a permanent one. As a matter of fact, the migration of 
labour does take place to a certain extent, and with precisely 
the consequences that might be expected. In other cases, 
however, the district average is permanently higher, and is kept 
so by usage of the trade, whether the amount of work available 
is greater or less ; and in such districts, if there is an excess of 
workmen through migration or other causes, they must take 
their chance of being more or less unemployed, and of finding 
their work exceptionally precarious. 

Many disputes have arisen between employers and em- 
ployed, where either party has declared that they decline to go 
to arbitration because they "have nothing to arbitrate." In 
other words, this means either that the party refusjng to submit 
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to arbitration is determined to have its own way in any case, 
or that it has made up its mind to refuse to treat with the other 
party for reasons of its own. In such cases it is difficult to 
know how to proceed. The most certain course would appear 
to be to enforce aji appeal to arbitration by statutory enactment ; 
but to do this would be to strike at the root of voluntary arbi- 
tration, and to introduce a system of compulsion that would 
probably in the long run do much more harm than good. 

It may at once be taken for granted that there is 2i prima 
facie case against the party that declines to have a matter in 
dispute fairly and fully considered by an unprejudiced and 
judicial tribunal. It is not, however, by any means a foregone 
conclusion that this is, or must be, always the case. Circum- 
stances are not only conceivable, but are of constant occurrence, 
in which the employers find it practically impossible to con- 
tinue to pay a certain rate of wages without grave injury to 
themselves — in which workmen are fighting for a principle which 
they deem fundamental, as, for example, the limit of a day's 
work, or the existence of their organisation — or in which con- 
cessions on one side or the other have proceeded as far as they 
can be carried without involving sacrifices that are not to be 
thought of. 

When, however, the matter in question is a matter of wages, 
the refusal to submit to the award of a properly constituted 
board of arbitration is generally to be regarded with disap- 
proval, if not with suspicion. It was a refusal of this sort by 
the workmen that really led to the great Midland coal strike 
in 1893, with its. attendant tremendous losses ; and the action 
of the miners in taking up this attitude was probably the worst 
feature of the strike, both because it was its real origin, and 
because it did not involve any question of principle that the 
workmen could justify, seeing that in the final event the 
refusal to adopt arbitration had to be dejiarted from, and the 
adoption of that system of settlement became the ultimate 
basis of the compromise under which work was resumed. 

On the other hand, it is clear that no legal compulsion can 
well be brought to bear upon either party to a dispute to com- 



MATTERS PROPER FOR ARBITRATION. 49 

pel a resort to arbitration. This is quite a different matter 
from that of compelling obedience to an award after both 
parties have agreed to accept it. In the latter case, the previ- 
ous agreement amounts in effect to a contract, a breach of 
which might fairly enough entail certain specific penalties. 
But if either employers or employed, at the outset of a dispute, 
declare point-blank that they refuse to admit the principle of 
arbitration at all, it is difficult to see how they could be coerced 
into its adoption, without an infringement of that personal 
liberty which the law secures to every man to buy and sell 
labour, as he buys and sells other commodities, in the market 
that suits him best. 

One resort is, however, always left open to the party that is 
prejudicially affected by the refusal of the other to submit to 
arbitration. It may be difficult and inexpedient to invoke the 
aid of the law, but it is neither the one nor the other to make 
an appeal to the force of public opinion, which is often more 
powerful and more greatly feared than even the terrors of the 
law. When, therefore, there is a refusal to resort to arbitra- 
tion, the other party can always place itself right with the 
public by publishing an official statement of the circumstances 
that have led to the dispute, and this in the long run is likely 
to have a strong influence in the direction of bringing about a 
settlement. 
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CHAPTER VII. 

INDUSTRIAL SLIDING-SCALES. 

At an early period in the history of the relations of capital 
and labour, the advantages of having the remuneration of 
workmen regulated by some such determinant as the prices 
realised for the products in which their labour was employed, 
became obvious. This advantage became more manifest as 
the independence and freedom of labour became more pro- 
nounced. The original applications of sliding-scales would 
probably be difficult to trace, but it is certain^that they were 
used to some extent in the last century. ""^ottrTRe^ Tyoi 
system of India and the metayer system of Italy, supply the 
crude conception of a sliding-scale, — as applied, not to wages, 
in the ordinary sense, but certainly to the remuneration of 
those who are engaged in a particular form of industry. 

As now applied^tQthe fixing of the rate of wages, according 
to the results broughh^Qjit by an ascertainment of selling 
prices, the sliding-scale is qult^ modern institution, and may 
be regarded as almost in its infancy. 

y A recent writer on the system under consideration has 
stated that a sliding scale is an arrangement by which wages 
move up and down from a certain standard with the price 
of coal. The formation of such* a scale is as follows: — A 
period of time being taken, the price of coal ruling over that 
period is ascertained, and is thereafter known as the " standard 
price." Then the parties fix, what is mutually agreed on as a 
fair wage as the basis of the standard price, and this becomes 
known thereafter as the "standard wage." When coal is 
being sold at the standard price, the standard wage is payable. 
The next thing is the graduation of the relationship between 
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prices and wage. It is agreed that when prices rise or fall by 
a certain amount from the standard, wages shall rise or fall by 
a certain percentage from their standard. Periodical revision 
is agreed to, usually from one to four months. The books are 
put into the hands of two accountants, one chosen by each 
side, under pledge of secrecy. At the end of the revision 
period, these accountants find if the average price of coal — 
usually taken as the price realised for the entire output, large 
and small together— has risen or fallen, and, according to their 
finding, notice is issued that the wages for the coming period 
will be raised or reduced by the agreed percentage. '^ 

The sliding-scale is not a cast-iron system by which one 
unvarying tonnage rate is paid. Every one knows that rates 
vary, and must always vary, from colliery to colliery, and even 
within the same colliery from seam to seam, according to 
the ease or difficulty of working. Thus there is necessarily 
considerable "give and take." All the same, the "average 
wage " of a good hewer is quite definite enough to establish a 
standard. If the miner finds the seam too hard to make the 
average at the rate offered him, he lifts his tools or claims a 
higher rate. If the manager thinks he is making the average 
too easily, he reduces the rate, and so on. Practically there is 
no difficulty in adjusting tonnage rates — or the " darg," as it is 
known in Scotland — to the recognised day's wage over the 
district. 

The wages of puddlers and millmen in the forges of both 
the North of England and Staffordshire have virtually been 
controlled by a sliding-scale ever since the year 1863. In 
other words, they rose or fell according to the ascertainment 
made for the employers, or from data furnished by them, of the 
net average realised selling price of iron. Until 1872 there 
were not such very large fluctuations in that average as there 
were at a later date. In 1868 the lowest point was reached 
with an average of ;^6. 5s. 5d. ; and in 1864 the highest point 
was attained with an average of j^S, iis. yd. The highest 
price paid for puddling in the North of England between 1862 
and 187 1 was 9s. 6d. per ton, this rate having coincided with 



52 CONCILIATION AND ARBITRATION. 

an average realised selling price of ;^8. iis. yd. But in 1873 
the ascertained average price rose to ;^ii. 19s. 3d., and this 
brought about an average puddling rate of 13s. 3d. per ton, 
which was continued from the 31st day of May to the 30th 
of November 1873. From that point both prices and wages 
again fell, until early in 1875 ^^^ average realised price was 
only j£S, 14s. 3d., and this rate has since then almost 
continuously dropped to the lowest point known in the history 
of the ^rade, alike for prices and for wages. 

In the cases of the North of England and South Stafford- 
shire the rates paid for puddling have not been so high over 
the last few years as they were thirty years ago, relatively to 
the realised prices of iron. Thus, we find that in 1864 the 
price paid for puddling relatively to a realised selling price of 
j£S. IIS. 7d. was higher than the rate paid in 1875 relatively 
to a realised price of j£S, 14s. 3d., and it has been much the 
same since the latter date. But this does not prove that 
arbitration has prejudicially affected the wages of the men, or 
that they would have been better off had there been no 
sliding-scale to determine what their wages ought to be. It 
was part of a general movement, which has tended to establish 
a certain equilibrium of wages, levelling up those that were 
specially low, and levelling down those that were specially 
high. 

One of the principal objections to sliding-scales, from the 
workmen's point of view, is that they do not act with sufficient 
alacrity. When prices are going up, the men are, perhaps not 
unnaturally, desirous of sharing in the improvement as soon as 
they possibly can. Under a system of conciliation, they may 
make an immediate demand upon their employers, which is 
likely, in the ordinary course, to be at once considered. 
Under the system of arbitration, such an application would 
perhaps be entertained less quickly, but still it would be likely 
to be dealt with in a limited time. But under a sliding-scale 
system, the workmen have to wait for the advance of wages, if 
there is to be one, to be effected by the regular periodical 
ascertainments of realised selling prices provided for under the 
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scheme, and this they have often declined to do. Numerous 
cases might be cited where strikes have occurred owing to the 
impatience of the workmen in reference to this matter. ^ 

A principal witness on behalf of the miners of Scotland 
informed the Royal Commission on Labour* that "a sliding- 
scale was adopted in 1 863, but was stopped by a strike against 
an impending reduction of wages, after it had been twelve 
months in existence." The same witness stated that there had 
been several readjustments of wages affecting the whole Ayrshire 
coalfield, and that they had "been brought about by restrict- 
ing the output, and so raising the ))rice of coal, and enabling 
the coalowners to pay a higher wage." t 

A recent writer on sliding- scales, who appears to have 
something more than an ordinary smattering of the rules of 
political economy, has stated that " a sliding-scale formulates 
the system which is already followed in the coal trade, though 
with much friction, that wages follow price. It thus substitutes 
a clear principle for seemingly arbitrary or half-informed 
action. It tends to steady trade, not only by avoiding the 
disastrous dislocations of a strike or lock-out, but by giving 
coalowners a basis for calculating their labour cost some little 
time ahead, and so protecting them from any irrational claim 
for advance of wages at times when falling prices are likely to 
sweep away profits. It tends to steady wages, not only by 
promising continuous work, but by preventing those sudden 
rises which experience shows are not always well used, and 
those sudden falls which make the collier lose grip of what it 
is most important he should hold, his standard of comfort. 
^ It tends to promote peace and good feeling between masters 
and men, not only by assembling them round a table and 
forcing them to look at things through each other's spectacles, 
but by giving large wages to the colliers at times when the 
masters can best afford to do so, and taking the strain off 
production in times when falling prices demand relief in cost. 

♦ Group A, 9. 13,263-6. 
t Ibid., 9. 12,432-8. 
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In short, a good sliding-scale so unites the interests of both 
parties, 2(s to make them realise that capital and labour make 
as good allies as they make bad enemies." ^ 

One of the grievances to which the workmen attach 
importance, in the installation of a sliding-scale, is that it leaves 
the employers absolutely free to reduce prices as they may 
think fit, and that competing manufacturers are tempted by 
the knowledge that prices and wages must fall together to 
reduce their quotations more recklessly than they would 
otherwise dare to do.* The men argue that they have thus, 
under a sliding-scale system, surrendered to their employers 
the right to determine the price of their labour. But this 
argument overlooks two important considerations, — the first, 
that wages, after all, only constitute a part, and in many cases 
a relatively small part, of the cost of producing a given 
commodity ; and the second, that it is always the interest of 
t4ie employer to obtain the very best price that the circum- 
stances will allow. 

Professor Munro has described the principle of the sliding- 
scale as " the greatest discovery in the distribution of wealth 
since Ricardo's enunciation of the law of rent." We shall see 
in succeeding chapters how this discovery has been applied. 

* Royal Commission on Labour^ Group A, 9. 13,966-75. 



CHAPTER VIII. 

THE COALMINING INDUSTRY AS IT WAS. 

For a number of years past the coal-miners of the United 
Kingdom have pre-eminently distinguished themselves by their 
repeated suspensions of labour, and by the serious incon- 
venience and loss that they have thereby inflicted upon the 
rest of the community, and more particularly upon the great 
industries of the country. This movement is not by any 
means a new one. It has been more or less characteristic of 
the coal trade for some thirty years past, but it reached a 
culminating point, first in the great strike of the miners of the 
county of Durham in 1892, and next in the strike of miners in 
the Midland Counties in the year 1893. The effect of these 
two suspensions of labour — whether strikes or otherwise — has 
been very serious, not only to the parties directly and imme- 
diately concerned, but to the general commerce and industry 
of the country, so that thoughtful men of all parties and 
sections are anxiously seeking for means to render their 
repetition difficult, if not impossible. 

It is natural that the question should repeatedly be put — 
Why have suspensions of work, and especially in the coal 
industry, become so much more frequent and serious of late 
years ? In order to a proper understanding of this matter it 
is necessary that we should take a short retrospective view of 
the rise and progress of coal-mining, and of the men employed 
in that great staple industry. 

Until the close of the last century, a system of serfdom or 
bondage prevailed among the colliers, who on entering a 
coal-mine became bound to labour therein during their whole 
lifetime ; and in the case of sale or alienation of the ground, 
the right to their services passed to the purchaser without any 
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special grant or agreement. The sons of the collier could not 
follow any occupation save that of the father, and could labour 
only in the mine to which they were held to be attached by 
birth. The Act which put an end to this state of things was 
passed on the 23rd May 1775, and its preamble was as 
follows : — 

" Whereas many colliers, coal-bearers, and salters in Scot- 
land are in a state of slavery or bondage, bound to the 
collieries and saltworks where they work for life, and are sold 
with the mines ; be it enacted that — 

I. No person shall be bound to work in them in any way 
different from common labourers. 

II. It shall be lawful for the owners and lessees of cojlieries 
and saltworks to take apprentices for the legal term. 

III. All persons under a given age now employed in them 
to be free after a given day. 

IV. Others of a given age not to be free until they have 
instructed an apprentice." 

But this Act did not succeed in effecting the complete relief 
of the colliers, who were still exposed to the greatest hardships, 
and had few means of improving their rough and cheerless 
lot. A return published some years ago stated that the wages 
paid a hundred and twenty years back to the men em- 
ployed at Newbottle Colliery were as follows: — Grieve, 7s. 
per week; overman, los. ; banksman, 6s. 7jd. ; bottom-man, 
6s. 7jd. ; and miners, from 7s. to 8s. 4d. After making the 
most liberal allowances for the greater value of money in those 
days, it is obvious that these wages could only have kept the 
workmen a single remove from absolute starvation. Men's 
wages were so inadequate that married women and children 
of tender years entered the pit along with their husbands and 
fathers, and worked there from twelve to fourteen hours daily. 
Lord Ashley, afterwards the Earl of Shaftesbury, obtained the 
appointment of a Parliamentary Commission to inquire into 
the employment of children generally in 1841. The dis- 
closures made by the Commissioners led to the passing of a 
Bill on the 7th June 1842, prohibiting the employment of 
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boys under ten years, limiting the period of apprenticeship, 
and putting a stop to the employment of women in pits. It 
was stated that in some of the Durham and Northumberland 
pits infants under six years were employed, ventilation was 
almost entirely disregarded, and the precautions against danger 
were so slight that fatal accidents were of daily occurrence. 
The Act of 1843 led to a marked improvement in the moral 
and social condition of the miner. He still, however, stood 
upon the lowest rung of the social ladder, his wages were 
barely sufficient to keep the wolf from the door, little or 
nothing was done by outsiders to alleviate the hard terms of 
his lot, and his position and prospects were altogether so 
unsatisfactory, that Parliament had to interpose every now and 
again with rules for the regulation of coal mines, restrictions of 
different kinds, the appointment of inspectors, and penalties 
for the non-observance of the Acts. 

During this time, however, the miners were not only a 
disunited and helpless, but they were also a relatively in- 
significant body of men, from a numerical point of view. Up 
to the beginning of the present century, the total production of 
coal in the United Kingdom was not much over ten million 
tons a year, or one-eighteenth part of the average annual out- 
put of the last five years. Bailey gave the total number of 
hands employed in the coal trade of the county of Durham in 
1830 at 7,393, whereas in 1890 the same county employed 
over 130,000 inen in the same industry. 

Even in those days, as in these, there was an occasional 
scarcity of men, and wages consequently rose. The prevalent 
custom was to secure the services of the miners for a year 
certain, just as agricultural labourers were engaged, and they 
were required to sign a bond on being paid 2s. to men and is. 
to boys as binding or bounty money. In 1804 an extra- 
ordinary demand for coals led to a scarcity of hands, and the 
apprehension that pits would be stopped for want of men led 
the coalowners to offer twelve and fourteen guineas per man on 
the Tyne, and eighteen guineas on the Wear, as bounty money. 
" Drink," we are told, " was lavished in the utmost profusion. 
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and every sort of extravagance was perpetrated," and not only 
so, but wages were increased to the extent of from 30 to 40 
per cent. Here we have a reproduction of the conditions that 
obtained during the coal famine of 1873, and this little bit of 
history has quite recently been reproduced again under different 
conditions. 

The first pitmen^s union, of which we have any record, was 
founded in the neighbourhood of Newcastle-upon-Tyne in the 
year 1826. The ostensible purpose was that of obtaining a 
higher rate of wages. For some years previously the rate of 
wages had been very low. The extravagant binding-money 
paid in 1804, and the great increase of wages that coincidently 
took place under the apprehension that the pits were to be 
undermanned, brought into the trade a large number of 
agricultural labourers and others who had had no previous 
experience of mining. These men had now become skilled 
miners, and a glut of hands was the result, the demand having 
failed to respond to the increased resources of production. 
The first general strike of pitmen took place in the year 1831, 
when the underground workmen employed at forty-seven 
different collieries assembled on Newcastle Town Moor, to 
protest against the penalties contained in their annual bond. 
Energetic attempts were made to coerce the employers, who, 
in the long run, conceded the demands of their men. In the 
following year another strike on a larger scale took place, this 
time for an advance of wages ; and as the employers not only 
refused to meet the demands of the miners, but threatened, on 
their failure to resume work, to eject them from their dwellings, 
riots took place, and it was found necessary to protect the 
strangers brought in to fill up the places of the strikers by 
locating police and soldiery at several collieries. In spite of 
the discouragements placed in their way by the men on the 
spot, large numbers of people left their homes in Wales and 
elsewhere to work in the north. It is said that ** the northern 
stage coaches were crowded with adventurers, and the stage- 
waggons were filled with their bedding and boxes." Many 
from the shorter distances of Staffordshire or Yorkshire walked 
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or hired light vehicles; and certainly to see the numerous 
haggard pedestrians, or the cart-loads of squalid women and 
children, in and about the town of Newcastle, going and 
returning, was a grievous sight. 

The * bond" or contract to which the miners of that day 
took such decided objections was not a new thing, but many 
of its provisions had been found increasingly irksome. The 
men were not furnished with copies of the bond, but they 
were simply called together, and had to sign it after hearing it 
read out. The principal objections had reference to the time 
of lying idle, to the amount and method of collecting forfeits for 
sending up short measure, or mixing the coal, and to one or 
two other matters. 

This bond was the occasion of another serious strike in 
May 1844, when the men demanded weekly pays, a six 
months' engagement, a guarantee of five days' work a week at 
3s. per day, hewers not to be called upon to " put " (that is, 
to move the coal), the men generally to be furnished with 
particulars of their earnings and deductions, the day's work 
to be limited to eight hours, and in case of accident los. per 
week with medical attendance to be given, no fine for " foul " 
coal beyond the labour price of the tub, an arbitration clause, 
and a week's prior notice, with a specification of the charges 
to be brought against them in the case of being summoned 
before the magistrate. The owners, on the other hand, 
submitted counter-proposals, providing for fortnightly pays, 
with some running-on days (that is, keeping a part in hand), a 
twelvemonth's engagement, but terminable by a month's 
notice on either side, no guarantee of regular work, and hewers 
to " put " and do other work when required. 

It might be supposed that the majority of the claims 
brought forward by the miners would be conceded as a matter 
of course. And so they are, when reasonable, at the present 
day. But in those times the employers were unwilling to 
make concessions not previously known, and more especially 
to the new force of coercion then being brought against them. In 
the long run, however, they were compelled to yield to a large 

Of THE 

UNIVERSITY 



60 CONCILIATION AND ARBITRATION. 

extent to this then unfamiliar force, although on that occasion, 
as on many others, the men did not gain a bloodless victory. 

Between 1846 and 1870 there were many strikes in the 
principal colliery districts. About the latter year, however, 
questions of difference between coalowners and their men 
began to be referred to arbitration very generally ; and this was 
followed by the adoption, in the principal districts, of a self- 
adjusting scale, that accommodated wages to selling prices 
with automatic precision, and to which further reference will 
be made. 

The most immediate cause of the revolution in wages and 
in the hours of labour, that have fornied such prominent 
features of the coal industry within recent years, was the 
adoption by Parliament of the Coal Mines Regulation Act of 

1872. This Act compelled the coalowners to undertake a 
large capital outlay in providing additional houses for their 
workmen, who had to be largely increased in consequence of 
the limitation of the average per capita output resulting from 
the shorter hours of labour prescribed. The consequence was 
that in the county of Durham — and the result would be much 
the same in other districts — the yield of a miner's day's work 
fell from 4.67 tons in 1871 to 4.02 tons per shift in 1873. 
This movement had a great deal to do with the coal famine of 

1873, during which the wages of the miners rose to a point 
they had never known before. But- this was not the only 
serious part of the business. In one of the arbitrations that 
were held in 1874, as to the wages to be paid to miners, it was 
stated that in the county of Durham not only had there been 
an increase of wages to the extent of 58.7 per cent., as com- 
pared with 187 1, but the staff of off-handed men in the pits 
had been increased to such an extent, owing to the require- 
ments of the Act of 1872, that the cost of this labour alone 
had been increased by 92.2 per cent, as compared with 187 1. 
This was quite independent of the higher market value of 
metal, wood, iron, and all other commodities that come under 
the head of colliery stores, which in the same collieries had 
been increased by 80 per cent, upon the ton of coal sold. 
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During the greater part of this period prices ran up and down 
in the most extraordinary manner, largely owing to the fears 
and apprehensions of consumers ; and in most of the coHiery 
districts, wages followed prices rapidly and largely, until 
in not a few cases colliers were receiving nearly loo per 
cent, more wages for a reduced amount of work, or at any 
rate for a shorter working day. 

From these events, and from this period, may be dated the 
modern movement of unrest and demoralisation which has 
made coal-mining industry so notorious within recent years. 
The upward course of prices and wages did not present a great 
deal of difficulty. Employers perhaps made concessions re- 
luctantly, but they were generally made in the long run, when 
prices were high. It was when reductions of wages had to be 
insisted upon in tbe face of a falling market that the real 
trouble began. The. men were, not perhaps unnaturally, un- 
willing to give up the advances that they had received while 
prices were still rising, and they had not been sufficiently 
schooled in the elements of political economy to understand 
that no amount of resistance can keep up either prices or 
wages in a falling market. The process of adjustment was a 
slow, laborious, and painful one, but it was ultimately accom- 
plished, and that too without many serious strikes. In the 
county of Durham, then as now the principal coalfield of the 
country, the claims of both employers and employed were 
referred from time to time to arbitration, and nothing could 
be more creditable to the workmen than the loyalty with 
which they accepted one adverse award after another, until the 
old level of wages had been practically restored. But they 
could hardly be expected to be quite satisfied with a system 
that generally worked against them, and ultimately they decided 
in 1877 to substitute a sliding-scale for the previous resort of 
open arbitration, under circumstances that are referred to in 
the following chapter. 



CHAPTER IX. 

SLIDING'SCALES IN THE COAL INDUSTRY. 

The county of Durham furnishes, in the coal industry, an 
example of a case where conciliation, arbitration, and sliding- 
scales have all been tried, and where all — or at any rate the 
two last named — have been thrown over. It is natural that so 
serious an indictment against both of these systems as is 
involved in this fact, should challenge the attention, and court 
the inquiry, of all those who are interested in them. This is 
quite apart from the fact — which, however, is not without its 
due measure of importance — that the Durham coal industry is 
the most important in Great Britain. 

Wages were regulated by agreement in the Durham coal 
industry until about 1874, when arbitration was resorted to 
on the application of the employers for a reduction. Several 
similar arbitrations followed, all of them ending in favour of 
the employers, who were compelled to obtain relief in a steadily 
falling market. The miners were not therefore averse ^o adopt 
a system that guaranteed to them a certain fixed wage in 
relation to a certain ascertained price, and under which they 
were assured that their wages would not fall below a prescribed 
minimum. 

The first scale in the Durham coalfield was adopted in 
1877, for two years, as between the Durham Coalowners' 
Association and the Durham Miners* Association. The 
standard price was anything between 5s. 8d. and 6s. 4d. per 
ton, the price being determined, at the hands of two accredited 
accountants, as the "average net price realised for all coal 
raised at the pit-mouth " during the four months preceding. 
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When prices fell below 5s. 8d., but above 5s. 4d., wages for 
the next four months were reduced 5 per cent, for underground 
men, and 4 per cent, for surfacemen ; when prices rose above 
6s. 4d. and under 7s., wages rose 5 per cent, and 4 per cent., 
respectively ; and so on, rising 5 per cent, and 4 per cent, for 
every 8d. But if prices fell below 5s. 4d., wages fell only an 
extra 2 J per cent, and 2 per cent. This scale had a minimum 
wage of 4s. 8d. It was terminated by the employers. Trade 
was bad, many of the pits were stopped, great numbers of miners 
were on the union funds, .and " the scale worked too well for 
the men," to quote their representative. In the next scale, 
accordingly, we see the influence of the "market price of 
labour " on the determination of the standard wage. 

The second sliding - scale was entered on in 1879. The 
standard price was now reduced, on the award of Lord Derby, 
to 4s. 2d. (to 4s. 6d.) per ton, and moved up or down 2 J per 
cent, for every 4d. A notable innovation was the "double 
jumps." When price touched 5s. 6d., wages rose 5 per cent, 
for every 4d. of advance in price, resuming the former pro- 
gression from 6s. 2d. upward. In the case of surfacemen 
other than engineers, mechanics, and cokemen, 2 per cent, 
was to be substituted for 2 J per cent, all through, and 4 per 
cent, for 5 per cent, in the "double jumps." This agreement 
was signed for two years, and was terminable then at six 
months' notice. 

The third sliding-scale dates from 1882. The wages now 
varied for every 2d. per ton variation of price. The standard price 
is still further reduced to 3s. lod, per ton. Each 2d. makes a 
change in Wage of i^ per cent, except in the case where price 
touches 5s. lod. (to 6s.) and 6s. (to 6s. 2d.), when the advance 
is 2^ per cent, for each 2d. For surfacemen, as before, i per 
cent, is substituted for ij per cent., and 2 per cent, for 2 J per 
cent. The revision period was four months, and the agreement 
was from 29th April 1882 till 30th June 1883, terminable 
on six months' notice thereafter. There is the following 
addition : — "That the quantity of all coals disposed of other- 
wise than for colliery purposes, be ascertained and priced at 
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the average selling price of coal of a similar description, and 
that the sum thus arrived at be added to the sales." 

The fourth sliding-scale is dated June 1884. At that time 
the price of coal at the pit mouth seems to have been 3s. lod., 
and the average wage 4s. It is the same as the third scale, and 
was established for two years, but actually lasted till 1889. At 
that date it was terminated by the men. They considered that 
the standard wage, as compared with the standard price, had 
been fixed too low, and demanded that a higher proportion 
should fall to wage when coal rose to a certain point. 

There is now no sliding scale in Durham. Wages are 
arranged by negotiation, and local questions are settled by 
a joint-committee of six masters and six men, under the 
chairmanship of the County Court Judge, who has a casting 
vote. But ,the miners' secretary, when asked at the Labour 
Commission, "Can you suggest any means of avoiding or 
arranging strikes, and promoting cordial relations between 
capital and labour?" answered: "The best means that 
has come under my experience is the sHding-scale. I have 
always believed, long before it was introduced, that it was the 
safest and most beneficial to all parties concerned, — that is, pro- 
viding you can get an equal and fair basis." And again : " I 
have not the slightest doubt in my mind, but what an equitable 
sliding-scale could be arranged that would give equal justice 
to the owners and the men." 

In a recent article in a leading Glasgow journal, it was 
pointed out that the principle that the worker should not suffer 
by a fall to the same relative extent as the capitalist finds marked 
expression in the Durham scale, where above a certain point 
the advance is 2J per cent, for every 2d., while below the same 
point the fall is only ij per cent, for every 2d. ; and in the 
Cumberland scale, where above a certain point the advance is 
I J per cent, for every i^d., while below it the fall is i^ per 
cent, for every 2d. In the light of what has been said, a 
plausible argument might be made out for the slower progres- 
sion downwards as subsistence level is neared. 

"At the same time, it should be clearly understood that this 
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principle obtains even in the ordinary sliding-scale. Take, for 
instance, the Lanarkshire scale, where wages advanced 2 J per 
cent, for every i Jd. in price. Suppose the standard wage per 
day were 5s., the standard price 5s., and the usual *darg' 
three tons. Then a rise in price of 6d. per ton would give the 
masters an extra i8d. per day per man, against which they 
would be paying 10 per cent, extra wage, or 6d. per day. 
Here the masters' gross gain is is. per man, against the man's 
net gain of 6d. ; and although there is a great deal to come off 
the IS., owing to the simultaneous rise in wages of all the 
oncost men, and the advanced price of coal consumed in the 
colliery, the masters will gain a greater share of the advance 
than the men. But a fall in price of 6d. per ton from the 
standard would show exactly the converse of this. The master 
would lose 6d. per ton per day, while the man lost only 6d. per 
day. Making similar deductions for reduced oncost, &c., the 
masters would bear the greater share of the reduction." 

In the Northumberland coal industry there have been three 
different sliding-scales since November 1879, when the first 
came into effect. The first scale lasted for about three years 
and a month, the second for three years and about ten months, 
and the third for about seven months only. The last scale 
was given upon a very short trial, principally because, as the 
price of coal was very low, and showed a tendency to fall still 
lower, the men were liable to have repeated reductions of 
wages, instead of having their wages either maintained or 
increased, and they had begun to despair of again seeing prices 
so far improve as to allow of their wages being fixed at what 
they regarded as a fair and proper level. 

Of the scales adopted in Northumberland, dated 1879 
and 1883, the former gave 2^ per cent, change in wage 
for every 4d. in price, the latter giving i J per cent, for every 
2d., with " double jumps " at 6s., 6s. 4d., 7s. 2d., 7s. 8d., 
8s. 6d., 9s. The masters terminated the scale in 1887, when 
prices went down to 4s. 6|d., asserting that they must shut the 
mines unless they got some relief in wage. They consider the 
re-establishment of a scale " highly desirable," but at present 
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the men fight shy of it. Since the great strike of that year, 
however, there has been scarcely any suspension of work, even 
at single collieries. Matters are regulated by mutual agree- 
ment between the two associations, meeting once every two 
months, and the working of the joint-committee is said to be 
most satisfactory. 

In Cannock Chase collieries there were several sliding-scale 
arrangements up till 1883, showing a graduation of 3d. in wages 
for every shilling variation of price. The Masters' Association 
still approves of the scale. 

In the Ocean collieries scale, the standard price being los. 
to I OS. 9d., there was a minimum wage when price fell to 
8s. 6d. 

In the Bedworth collieries scale of 1879 (now abandoned) 
the revision took place every month; wages rose id. per day 
for every 3d. per ton, and there was a minimum wage of 3s. 46. 
per day when the price was 5s. 6d. 

Under the Somerset scale of 1876 (also abandoned), the 
standard price being los. and the graduation at the rate of 7^ 
per cent, for every shilling, there was a minimum wage at the 
price of 9s. 4d. per ton. Accompanying this was a provision 
for a maximum wage when the price touched i8s. 4d. 

There is no sliding-scale in North and West I^ncashire, in 
Leicestershire, in Derbyshire, or in Yorkshire, although the 
employers generally express themselves as favourable to its 
introduction. 

In Scotland, the first sliding-scale was one proposed to the 
miners in 1873 by the coalowners of Ayrshire. The basis of 
this scale was that when coal was selling at 6s. per ton the wages 
should be 4s. 6d. per day, rising 6d. per day for every is. of 
advance in price. The scale held for only a year, when it 
came to grief over a dispute whether the price of coal justified 
a reduction of wages or not. 

In 1879 Mr James S. Dixon had circulated in the Lanark- 
shire coal industry a proposal for a sliding-scale, by which the 
" nominal daily wage was to be the average net price per ton at 
the pithead got for the coal, dross, and triping despatched from 
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the enrolled collierres." This proposal had the great merit of 
simplicity, and even yet commands attention by the closeness 
with which wages, if regulated by it, would have approximated 
to the wages actually realised since. In 1886 and 1887 came 
disputes and restrictions of work, as a consequence of which the 
Coalmasters' Association came into existence, with a member- 
ship of forty-nine firms and sixty-four collieries. In March 
1887 a two days' conference between sixteen miners and six- 
teen masters was held, under the presidency of Sir James 
King. A sliding-scale was proposed, but as the miners made 
it a prior condition that an advance of wages should be given 
unconditionally no arrangement was come to. The owners, 
however, seem to have been struck, during the conference, 
with the idea of the sliding-scale, and on 27th June adopted it 
on their own account, the Larkhall owners at the time, with 
one exception, falling away from the Association. 

The standards were taken from the month in which the 
scale was adopted, the standard wage being payable when coal 
was anything between 4s. 4d. and 4s. 5jd. Wages were to 
advance 2 J per cent, for every change of ijd. per ton in the 
net value of triping — that is, large and small coal together — 
at the pithead. The revision period was monthly. Unfor- 
tunately the men would not be parties to the scale, and left 
themselves free to accept or reject its ruling. The practical 
result was that the scale decided the wages which the Asso- 
ciation from time to time intimated. The unassociated masters 
followed the scale, and for over two years it worked well. In 
their report for the year 1888 the Association declared their 
satisfaction with the scale, and their confidence in its principle. 
"This rational mode of regulating wages must," they said, 
" commend itself to all concerned." But in September 1889 
coal rose fast. The men grew dissatisfied with the slow 
operation of the scale. This, however, might have been got 
over, but as some of the unassociated masters gave an in- 
dependent advance, the Association was forced to abandon 
the scale and do likewise. 

It has been claimed that this scale, in case of a rise, was 
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much more liberal than the English scales. It gave an 
advance of lo per cent, for every sixpence, while the average of 
the others gives lo per cent, for every shilling. On the other 
side, however, it made a correspondingly sharp reduction 
when prices went down and below the standard. It did not 
last lorfg enough to pass the ordeal of many reductions. The 
complaint was that its advance, even on this liberal scale, was 
not rapid enough to satisfy the men. 

The Cumberland mines have been under the sliding-scale 
since 1879. In that year the selling prices of July, August, 
and September — viz., 4s. 6.i9d. — and the wages ruling in 
October of that year, were taken as the standjfrd. The revision 
period was four months. For every advance of 4d. in coal, 
wages ivere to advance 2 J per cent, with " double jumps " at 
the third and sixth fourpences. 

In the second scale, of 1882, the standard price remained 
the same, but the standard wage was increased 2 J per cent. 
For every advance of 2d. wages were to rise i J per cent., with 
" double jumps " at third, sixth, ninth, and twelfth twopences. 

The third scale, of 1884, was unchanged, except that the 
rate of advance became ij per cent, for every i|d. above the 
standard, till the price went above 6s. 6.i9d. per ton, when the 
I J per cent; was given only for every 2d. For every fall 
below the standard, on the other hand, wages went down i J 
per cent, for every 2d. 

The fourth scale, of 1887, repeated the same provisions, 
except that the standard price is raised from 4s. 6.i9d. to 
4s. 6.5od. 



CHAPTER X. 

THE COAL INDUSTRY OF SOUTH WALES, 

No sliding scale hitherto adopted in the coal-mining industry 
has been exposed to greater strains, or has stood the test so 
well, as that which continues to govern the rate of wages to be 
paid to miners in the collieries of Monmouthshire and South 
Wales Coalowners' Association. This organisation comprises' 
seventy colliery compaiwes, owning 207 collieries, which pro- 
duced in the year 1890 more than 21,000,000 tons of coal, and 
employed about 70,000 men. 

It must not, however, be supposed that the scale has been 
an unqualified success, or that it has not had to undergo con- 
siderable modification from time to time. As a matter of fact 
there have been five different scales introduced since the first 
one was adopted in May 1875, ^^^ ^^ch new scale has repre- 
sented concessions of one kind or another to meet the views or 
demands of either side. 

The scale at present in operation was adopted in January 
1892. It provides that wages shall be regulated by the average 
net selling price of coal delivered free on board at Cardiff, 
Newport, Swansea, and Barry; that the wages and prices at 
December 1879 shall be taken as the standard ; that both the 
workmen and their employers shall be bound to observe and 
fulfil all customs, provisions, and conditions existing in 
December 1879 ; ^^^ wages shall be advanced or reduced 
at the end of each period of two months by additions or reduc- 
tions of I \ per cent, upon the mean monetary result found by 
the joint-auditors as between the scale of 1882 and that of 
1890 ; that there shall be no maximum or minimum wage ; 
that any contract for the sale of coal for a period of more than 
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twelve months shall not be taken into account for more than six 
successive audits of two months each ; and that anthracite coal 
shall not be taken into account 

The agreement contains, moreover, the following very useful 
provision, which is worthy of being copied in all similar docu- 
ments and understandings : — 

" Both parties to this agreement pledge their respective con- 
stituents to make every effort possible to avoid claims or dis- 
putes at the collieries ; and that in case of any unavoidable 
differences, the owners and the officers, together with their 
workmen, shall endeavour to settle all matters at the collieries ; 
and only in case of failing to effect a settlement shall an appeal 
be made to the joint-committee. It is also hereby agreed that 
in such case« no notice to terminate contracts shall be given 
by either employers or their workmen before the particular 
question in dispute shall have been considered by the joint- 
committee, and they shall have failed to arrive at an agreement." 

In South Wales the last general strike of coal-miners took 
place in the year 1875, ^"^ lasted for nearly five months, 
during which a very great deal of damage was inflicted upon 
the trade of the district, not to speak of the loss sustained by 
the parties directly concerned in the struggle. In the end the 
matter was settled by the adoption of a sliding scale, which has 
continued to operate without intermission, though with occa- 
sional revisions, since that time. 

During the whole of this period the local disputes that 
have arisen have been referred for settlement to the sliding- 
scale committee, which is established on much the same lines 
as the similar committees in Durham and Northumberland, 
and really discharges the functions of a conciliation board. 
During the six years ending .1891 eighty cases have been 
adjudicated upon by this committee, nearly all of them in an 
amicable way. About 90 per cent, of the cases have been 
brought forward by the workmen, and many of them are stated 
to have been very trivial.* 

* Labour Commission Report, A, 11,652-11,717. 



THE COAL INDUSTRY OF SOUTH WALES. JX 

The South VVales and Monmouthshire sliding-scale was 
primarily the result of the great strike of 1875. The first scale 
dates from May of that year. Its revision period was six 
months. Here also we have a minimum wage, fixed for each 
colliery at 5 per cent, above the several hewing prices paid at 
the same colliery in the year 1869. The standard price of 
" screened large coal " corresponding to this standard was fixed 
at I2S. per ton for steam coal, and iis. per ton for bituminous 
coal f.o.b. at Cardiff, Newport, and Swansea. For every extra 
IS. per ton, the wage for the next six months was advanced by 
7 J per cent., till prices reached a maximum of 21s. and 20s. 
respectively. It is significant that in 1878 the workers con- 
sented to a reduction of 5 per cent, below the minimum, which 
however was made up to them by a special bonus for one year 
in the succeeding scale. In the second scale, accordingly, 
dated January 1880, we find that both minimum and maximum 
have disappeared. It was a two years' agreement, and shows a 
revision period of four months. The standard wage was made 
up from the rates actually paid at the several collieries in 
December 1879. ^^^ standard price was 8s. 6d. per ton 
for collieries in group i, and 8s. for collieries in group 2, the 
coal, as before, being large colliery-screened coal f.o.b. at 
Cardiff, Newport, and Swansea. Wages were to advance by 
gradations of 2 J per cent, for every 4d. per ton of advance, or 
reduction in the net average selling price in each group. There 
now appears a provision that when the selling price in groups 
I and 2 reaches 13s. 2d. and 12s. 8d. respectively, there shall 
be an extra advance of 2^ per cent, on the standard wage for 
every i6d. of advance in price, similar reductions being made 
as prices fall to these figures. 

The third sliding-scale came into operation in June 1882. 
It was substantially the same as the second, except that the 
two groups were merged in one, that wages were now made the 
equivalent of a standard price falling between 7s. 8d. and 8s., 
and that the "double jumps" at 13s. 2d. and 12s. 8d. were 
abolished. There were several changes in the scale between 
times, but it may be sufficient to give the present sliding-scale. 
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which came into force on ist January 1892. It repeats the 
previous conditions, with the following changes : — The revision 
period is two months. The standard price is between 7s. lojd. 
and 8s. Wages move up or down at the rate of 10 per cent, 
for every shilling, viz., 1 J per cent, for changes in price which 
approximate to i|d. per ton. This arrangement is said by the 
miners' agent, Mr Isaac Evans, to have " given greater satisfac- 
tion than any arrangement that was ever made previously." 

In December 1891 the sliding- scale in the South Wales 
coal trade was exposed to a severe strain, under which it 
appeared likely to give way. The parties quarrelled as to the 
basis of the scale, which, as settled in 1890, was as under :-^ 

" The average net selling price shall be taken as for large 
colliery -screened coal delivered f.o.b. at Cardiff, Newport, 
Swansea, or Barry. For coals sold into waggons or otherwise 
at the collieries, the cost of transit to the ordinary port of ship- 
ment shall be added in calculating the average net selling price. 
Workmen's coal to be excluded. 

" The standard of wages upon which future advances and 
reductions are to be made shall be the several rates actually 
paid at the respective collieries in the year 1879, ^"^l such 
wages shall be equivalent to a standard average net selling 
price of 7s. lojd. and under 8s. per ton. Provided, that at 
the collieries where the standard or basis upon which the wages 
are regulated is the rate of wages paid in the year 1877, that 
shall continue to be the standard for those collieries. 

" The wages shall be advanced or reduced at the end of each 
period of three months by additions or reductions of i J per 
cent, upon the standard wage rates for every increase or reduc- 
tion of i|d. per ton in the average selling price of coal, in 
accordance with the following scale ; and in no case shall the 
wages due to the workmen be less than would be due to them 
at the same average selling price under the sliding-scale agree- 
ment dated 6th June 1882, as modified by the agreement of 
7th November 1887." 

The scale follows in the agreement. It was concerning the 
basis of the scale and the small coal question that employers 
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and men found themselves differing. Happily the difference 
was patched up; and the scale remains. 

A recent writer * has stated that the strongest buttress of 
the sliding-scale committee has been the body formerly known 
as the Monmouthshire and South Wales Collieries Association, 
and known now as the Monmouthshire and South Whales Coal- 
owners' Association. ** This Association, which included sixty- 
seven of the most important coalowners and coalowning com- 
panies in July 1890, and possessed at that time a very large 
balance in cash, which has been increased to ;£^ 100, 000 at 
least, is practically a society for mutual assurance and in- 
demnity against loss from strikes. E^ch member subscribes 
beforehand — and this is important — in proportion to his out- 
put, and the function of the Association is to regulate the 
action of members as to wages. In other words, and in 
order to escape a tedious description of the practice in given 
cases, if the men employed by a member ask for an increase of 
wages, the member asks advice of the Association. If the 
Association tells him to yield, then yield he must, or be con- 
tent to lose his share of the benefits of the Association ; if the 
Association tells him to resist, then he may resist in the full 
knowledge that he will be indemnified against loss of profits 
upon an agreed scale so long as the funds of the Association 
last, and that the members of the Association are under a legal 
liability to increase, if necessary, their already large funds. 
Moreover, no member may withdraw from the Association 
without giving six months' notice, and the net result is that an 
employer who is supported by the Association has immense 
reserves to fall back upon. This the men know well, and they 
also know that, when any considerable strike is threatened or 
pending, it has been arranged that * no workman employed at 
a colliery immediately before a strike or stoppage thereat takes 
place shall during such strike or stoppage be employed by any 
member.' Now, the Association possesses precisely half the 
representation on the sliding-scale committee, and it is obvious 

* The Times, December 29, 1891. 
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that the case must be, and in truth the fact is, that the sliding- 
scale committee fixes the rate of wages from time to time ; and 
that, if masters or men are refractory, the Association is able to 
enforce the judgment of the sliding-scale committee. To the 
master it says, * If we ratify your resistance to a demand, you 
shall be no sufferer by that resistance ; but if you will not make 
concessions which you ought to make, we can and we will 
deprive you of the indemnity which you have purchased on 
terms.* To the men it says, * We cannot make you work at a 
given colliery on given terms ; but if you will not work at that 
colliery on those terms, we will take tolerably gopd care that you 
shall not be employed by any of us, for we have considered the 
terms in the light of the decision of the sliding-scale com- 
mittee, and we think them just to you and to your employer.' 
Of course there is room for a dispute between the two parties, 
in which the employers' section of the sliding-scale committee 
takes one view and the men's section takes another. Even in 
such a case, however, there is comfort in the thought that there 
can be no delay caused by refusals to negotiate and so forth, 
since the sliding-scale agreement provides for six months' 
notice on either side, and for a meeting of joint-committee at 
least once in every month, so that there can be no strike with- 
out ample preliminary discussion." 

In the coal trade of South Wales three variations of wages 
took place under the scale of 1875 ; three others under the 
scale of 1879; fourteen under the scale of 1882; six under 
the scale of 1890; and five under the scale of 1892 to the 
Tst August of that year. It can hardly be maintained, there- 
fore, that these scales did not respond with sufficient alacrity 
to price movements. The ascertainments being made every 
two months, the rate of wages may be changed six times 
a year. Sometimes, however, they are not changed for 
considerable periods, owing to the stationary character of 
prices. So little movement took place in the price of coal 
between December 1886 and April 1888, that the average 
rate, of miners' wages for the whole of that period remained at 
2 J per cent, above the standard ; but when prices did begin to 
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advance, wages went up in sympathy with them, until in 
March 1891 they were 57I per cent, above the standard of 
1879, which was a higher wage than the scale made provision 
for, the details of the scale going no higher than 52^ per cent. 

Previous to the establishment of the sliding-scale in South 
Wales, the coal trade of the Principality had been seriously 
harassed and disturbed by strikes, so much so indeed that it 
made probably less progress than any coalfield in the country. 
The Mining Journal of 15th March 1873 ^^^ ^^ following 
remarks on this subject : — 

" Instead of being developed, production has actually retro- 
graded, and constant strikes have led to a decrease in the 
output of coal. This is all the more to be regretted, seeing 
that, being the largest of our coalfields, where the minerals 
are unusually easy to work, the production ought to have 
increased in a much greater ratio than in any other district in 
the kingdom. If we look back for only six years, we find that 
there has been a very large increase in the quantity of coal 
raised in all our leading mining centres excepting in South 
Wales, so that the output, which in 1866 was 101,630,544 
tons, had increased in 187 1 to 117,352,028 tons. But of that 
increase South Wales was in no way a partaker, although it 
had advantages superior to most other districts. That the 
constant strikes which have taken place in it have been a curse 
to the workmen and their families is thus easily traced from 
the progress of the coal trade for some years past, and the 
figures given cannot but be surprising to themselves and their 
leaders, should they see them. Thus we find that in 1866 
South Wales, which may be taken to comprise Glamorganshire, 
Pembrokeshire, and Carmarthenshire, produced 9,376,443 
tons of coal ; in 1867 the output had fallen to 9,092,300 tons ; 
whilst in the following year, 1868, it was still further reduced 
to 8,959,500 tons. During the next year (1869) the quantity 
raised was 9,179,650 tons. In 1870 it had advanced to 
9,299,770 tons; but in 187 1 another strike brought the yield 
to 9, 1 20,600 tons. 

" From the above figures it will be seen that more coal was 
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actually raised in South Wales in 1866 than in any year since. 
Not only that, but whilst it appears that in 1866 there were 
29,300 male persons connected with the collieries in South 
Wales, who raised 9,376,443 tons, or equal to 320 tons for 
each person employed, in 187 1 there were 37,960 persons 
employed in raising 9,120,000 tons, or equal to about 240 
tons per person. Surely these facts are sufficiently suggestive 
in themselves to cause those men who have the slightest 
amount of common-sense, and who have some little particle 
of independence left, to well consider their position, and what 
they have gained by their long seasons of idleness, which 
show them to such a great disadvantage when compared with 
any other body of miners in the kingdom ; or whether it is 
any credit to them to be told, that for the last six or seven 
years at least they have been the idlest body of colliers in the 
country, and that they have preferred living on the charity of 
others, to maintaining themselves and their families with 
respect and credit. These are plain truths, that cannot be 
disputed, and must be felt by every man who gives a moment's 
consideration to the actual position of the great body of the 
coal-miners of South Wales at the present time. It may, then, 
well be asked how long is South Wales to monopolise the 
reputation it has enjoyed for the last six or seven years, as being 
the only mining district in the kingdom which has made no 
progress in increasing the production of its valuable coal 
seams, but just the reverse ? Or how long will the thousands 
of hearty workmen agree to become constant paupers, relying 
upon others for a miserable support of themselves and their 
families ? " 



CHAPTER XL 

SLIDING-SCALES IN THE PIGIRON 
INDUSTRY, 

Several more or Iqss successful attempts have been made to 
introduce the principle of the sliding-scale in the determination 
of the wages of ironworkers, both of those employed at blast 
furnaces and of those employed in rolling mills. 

Probably the most important, and certainly the most 
extensively applied, of these scales is that which regulates the 
wages to be paid to ironworkers employed by the Cleveland 
Ironmasters' Association, which is composed of seventeen 
firms, owning io8 blast furnaces. 

The wages of blast furnacemen in the Cleveland district 
have been regulated by sliding-scales for more than twelve 
years past, with the exception of one period of eighteen 
months, and some shorter intervals. In these twelve years 
there have been six different sliding-scales. 

The latest scale is dated the 8th April 1891, and provides 
that 24s. to 34s. 2jd. per ton for No. 3 Cleveland pig-iron 
shall be considered the standard, and that below that figure 
deductions shall be made from the rates and wages prevailing 
immediately prior to the sliding-scale agreement of 7th Novem- 
ber 1879, while corresponding additions shall be made to the 
wages paid for any variation of price above the standard. 
Thus, when the price of No. 3 Cleveland pig-iron is between 
29s. and 29s. 2jd. per ton, a deduction of 6^ per cent, shall be 
made from the standard rate; and if the price of pig-iron 
goes up to 60s. per ton, there shall be an addition of 35 
per cent, to the standard rate of wages. 

The fundamental questions presented for settlement in 
this and in all similar sliding-scales is, first of all, that of 
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whether the basis of the scale is satisfactory and reasonable as 
between employers and employed ; and next, whether the 
method to be adopted for the ascertainment of the average 
prices, on which wages hang, is likely to give accurate and 
reliable results. 

As regards the first of these points, the most important 
fact to be remembered is, that wages alone do not come into 
the account when the price of a commodity is increased. In 
the special case of the Cleveland iron trade, the North-Eastern 
Railway Company claims to have a finger in the pie, inasmuch 
as it gives concessions when prices are low, and expects to 
have them returned in the form of higher rates when prices 
are high. Usually, also, when the price of pig-iron, or of any 
other commodity, rises to an exceptionally high figure, it carries 
with it, or perhaps is carried along by, many other items that 
determine the cost of production, such as royalty rents ; the 
prices of coal, coke, limestone, and iron ore; the rates of 
shipping freight ; the cost of standing and maintenance charges, 
and so on. Hence it is readily conceivable, that a manufac- 
turer may, with a low scale of costs, be making more profit 
when his realised prices are low than when they are high. 
And hence, also, the extreme and obvious difficulty of arrang- 
ing a scale that shall merely take into account the relation of 
wages to prices, seeing that the latter give no index to the 
cost of production or to realised profits. 

Every care is taken to ensure that the method of ascertain- 
ing realised selling prices shall be fair, impartial, and equitable. 
In the case of the Cleveland Ironmasters' Association, the 
average is based on returns obtained from eight selected 
firms out of a total of seventeen ; but it is provided, that " if 
for any reason either party to this agreement desire to omit 
any of the firms named, or to add thereto, the matter shall, in 
case of difference, be referred to" a committee consisting of 
not more than six on either side, " who, if they cannot agree, 
shall appoint an umpire to settle the matter." 

The ascertainment of realised selling prices takes place 
every three months, and is " confidentially ascertained by two 
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properly accredited and certificated accountants, one chosen 
by the ironmasters and the other by the blast furnacemen, and 
at their respective charges." 

In West Cumberland, the wages of twelve establishments, 
employing about 2,500 men at blast furnaces, are regulated by 
a sliding-scale, which is very much on all-fours with that 
adopted in the Cleveland district. The main points of 
difference are, that the standard is fixed at a higher price, and 
a minimum wage is specified. 

In the pig-iron industry of Cleveland, wages have been 
regulated by a sliding scale for upwards of twelve years. The 
scale cannot be terminated without giving three months' notice. 
Since the first scale was introduced several modifications have 
been adopted, one of them being what is known as a " double- 
jump " — or, in other words, the pace at which wages advanced 
in relation to prices is doubled, with a view to giving men an 
earlier relief when prices begin to rise. 

One very material difference between the sliding-scale 
adopted in the Cleveland district, and that adopted in West 
Cumberland, for the pig-iron industry, is found in the method 
of the ascertainment of prices whereby the rate of wages is 
regulated. Under the Cleveland scale wages are regulated by 
the ascertained average selling prices of the previous quarter, 
whereas the Cumberland scale is based on the prices declared 
on the Glasgow Exchange. There is, however, often a differ- 
ence between realised and quoted prices, and the latter are 
generally subject to much greater variation than the former. 
One case has been quoted, in the first quarter of the year 1880, 
when the reahsed price of pig-iron was only 42s. 8d., whereas 
the quoted price was as much as 58s. iid.* Not un- 
naturally, perhaps, the workmen employed in and about 
blast-furnaces have generally been anxious to have the 
quoted prices taken as a basis ; but this cuts both ways, if 
they only knew it. For if quoted prices are often higher than 
realised prices when trade is improving, the realised prices are 

* Report of Royal Commission on Labour^ Group A, cf. 14,517 et seq. 
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often higher when trade is declining, being generally based on 
contract rates taken over a more or less considerable period. 

The conditions of blast-furnace labour may be cited as 
illustrating the difficulties of framing a sliding-scale for the 
regulation of wages over a large area of operations. On the 
first blush, it might appear as if nothing could be more simple 
than to fix a scale-rate for the remuneration of the labour of 
men employed about a blast-furnace. The labour is not of a 
character that seems to vary much ; it is pretty constant ; the 
requirements to be met do not involve a high degree of skill ; 
and the product is always substantially the same. And yet 
there are no fewer than twenty-six different classes of workmen 
employed about blast-furnaces, who are paid under the 
scale at rates varying according to the nature of their occupa- 
tion. The question that has to be determined, is not alone the 
relation of a particular wage to a particular price, but the 
relation which the wages paid to one class of workmen shall 
bear to the wages paid to twenty-five other classes, and the 
relation of each to the realised selling price of the product. 



CHAPTER XII. 

ARBITRATION AND SLIDING-SCALES IN THE 

STAFFORDSHIRE COAL AND IRON 

INDUSTRIES. 

Some valuable experience of the working of both arbitration 
and sliding-scales is supplied by the iron and coal industries of 
South Staffordshire. In this busy district wages have been 
regulated in a manner that is highly creditable to both em- 
ployers and employed for a long series of years. Much of the 
success of the system adopted in the Staffordshire industries 
is due to the painstaking and conciliatory disposition of Sir 
Benjamin Hingley, M.P., who has for the greater part of the 
time that sliding-scales have been in use acted as chairman of 
,the Board of Arbitration under whose auspices and control 
they have been applied. 

According to evidence submitted to the Royal Commission 
on Labour, the first effort to form a wages board in the Mid- 
lands was made in 1872, when twelve employers chosen by the 
masters' association met twelve representatives of the men's 
union to discuss and settle wages. Their proceedings, however, 
were quite informal. No rules were formulated, no special 
times of meeting were fixed, and no president was appointed. 
About two years later an attempt was made to form a united 
board for South Staffordshire and the then new ironmaking dis- 
trict of Middlesbrough. Meetings were held at Derby, London, 
and York, and they resulted in the adoption of the " Derby 
scale," which lapsed in June 1875, ^^^^ continuing in operation 
for one year only. 

In January 1876 the employers and workmen of South 
Staffordshire came to an agreement concerning the formation 

F 
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of a new board, to be called the South Staffordshire Mill and 
Forge Wages Board, and to consist of twelve employers, twelve 
operatives, a chairman (viz., the chairman of the Ironmasters' 
Association for the time being) ; two secretaries (one chosen by 
the employers and the other by the workmen), and a president. 
The last-named officer corresponded to the referee — not to the 
president — of the North of England Board, his function being to 
arbitrate when the Board came to a deadlock, rather than to 
preside over its deliberations. He was to be altogether outside 
the trade, and his award was to be final. Mr J. Chamberlain 
was the first president ; and at the same time Mr J. R. Hunt 
became chairman ; Mr D. Jones, employers* secretary ; and 
Mr J. Capper, operatives' secretary. The Board, thus consti- 
tuted and officered, was, from the first, successful in arranging 
the rate of wages without conflict or serious disagreement. 

When the Board was established, there was a distinct 
understanding that it should as closely as possible follow the 
lines of the similar board in the North of England. But in 
1886, when Sir Thomas Martineau, the Mayor of Birmingham, 
was made president, it was reorganised upon a wider basis, so 
as to include the whole iron-making district of which Birming- 
ham is the chief centre. The actions and decisions of the 
Board had gradually become recognised, not only in South 
Staffordshire and East Worcestershire, but also in the iron dis- 
tricts of North Staffordshire, Shropshire, Lancashire, South 
Yorkshire, and Derbyshire. A formal alliance was therefore 
arranged at this time between the Board and the firms 
outside its original sphere, whereby the latter paid con- 
tributions to the former in return for the benefits they had 
already begun to derive from its action. Its title was at the 
same time altered to the Midland Iron and Steel Wages Board. 
With the steel trade, however, it still had very little connection. 
At a recent date there were forty-two firms that were directly, 
and about eighty that were not directly, represented on the Board. 
The former are subject to the jurisdiction of the Board in 
general, and to its standing committee, — consisting of three 
representatives of either side and the two secretaries, — in local 
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wage questions. The latter recognise its authority in general 
questions only. 

Employers that are represented on the Board, without being 
actually members of it, are not so completely in touch with 
their men as those that have the opportunity of meeting the 
mens representatives in council. 

In the iron trade of the Midland district the first scale was 
established in 1872 ; and before retiring from the post of presi- 
dent of the Board of Conciliation, in 1880, Mr J. Chamberlain 
recommended its re-adoption. The experiment was accord- 
ingly tried when Mr Richard Chamberlain was president and 
Mr Hingley chairman ; but in 1862 the employers in the North 
of England, under pressure, conceded an advance in wages 
greater than that under the scale in the Midlands. The South 
Staffordshire men accordingly insisted upon a similar advance, 
and the scale lapsed in consequence. It was subsequently re- 
established upon the basis of is. per ton for puddling to is. 
realised price. About the year 1881 the men had an extra 6d. 
per ton, which is, roughly speaking, equivalent to a 5 per cent, 
premium. In 1890 they demanded a higher premium, which 
caused the scale to be once more abandoned, and it still continues 
in abeyance. Both employers and employed, however, are said 
to approve of the system. 

In the South Staffordshire and East Worcestershire coal 
trade, wages have now been regulated by a sliding-scale since 
1888. To trace the history of its formation, it is necessary to go 
back to 1874, when, inconsequence of the outbreak of a strike, 
the matter was referred to the arbitration of Mr Joseph Cham- 
berlain, who made an award settling payments on the following 
principle : — For " thick " coal colliers, 5 s. 6d. per day was fixed 
as the maximum, and 3s. 6d. as the minimum rate. When 
" thick " miners' wages stood at 4s. 6d. a day, " thin " miners 
were to be paid 3s. 3d., and they were to experience a rise or 
fall of 3d. as the rate for " thick " coal varied by 6d. Under 
this award the miners worked till November 1877, when there 
was a considerable depression in the industry, and the work 
could no longer be carried on at so high a minimum rate for 
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"thick" work as 3s. 6d. per day. A conference accordingly 
took place between masters and men, and an agreement was 
made abolishing minimum and maximum rates, fixing the scale 
of payments at 3s. per day on a standard price of coal of 9s. 
per ton (this being the price at which Lord Dudley's coal was 
at that time being sold), and providing for a rise and fall of 3d. 
per day for every variation of is. in the Earl of Dudley's price. 
The " thin " wages were to be 2s. 6d. when the " thick " were 
3s., and the former were to rise and fall ijd. in correspondence 
with each change of 3d. in the latter. This arrangement was 
guaranteed a continuance of six months, after which time it 
was to be terminated by a three months' notice from either 
side. At the end of December 1881, this scale underwent a 
slight modification. When the price of Lord Dudley's coal was 
over 9s. per ton, the wages for thick coal were to rise and fall 
4d. instead of 3d. for every is. variation, the relation between 
the rate for " thick " and " thin " coal remaining undisturbed. 
On 2nd May 1883, the men gave notice to terminate the 
agreement, in consequence of Lord Dudley having lowered the 
price of his coal by is. a ton. The arbitrator to whom the 
matter was referred decided that during the three months that 
the scale remained in force, wages should continue at the same 
rate as if the price of coal had not been reduced. The settle- 
ment of a new basis he left to the consideration of the then 
proposed Conciliation Board. 

In the month of August 1883, a wages board was consti- 
tuted in the South Staffordshire coal trade. The men's repre- 
sentatives on the board at onCe proposed that wages should be 
calculated on the basis of a minimum rate of 3s. 8d. per day ; 
and upon the objection of the employers to accede to this, 
they refused to submit to any arbitration that would not 
endorse their claim. Mr Haden Corser, the president, refused 
to make an award under such conditions, and the matter was 
shelved till 4th June 1884, when Mr Rowlands was called in 
to arbitrate. This gentleman made an award to the effect that 
" the rate of wages should be reduced from 3s. 8d. to 3s. 4d. a 
day, and that such reduction should take place from the 14th 
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day of June 1884 and continue until the 27th day of December 
188 1, and thereafter until the Board should agree upon some 
alteration, or until a new award should be made." This 
decision, however, was repudiated by the men's representatives 
on the Board ; and a disastrous strike, lasting from 28th of June 
to the 13th of October 1884, was the result, after which the 
men accepted the award, and returned to work at the reduced 
rate of wages. 

In 1888 the Wages Board, which had been broken up by 
the strike in 1884, was reconstituted on similar lines to that 
existing previously, but without a president. Its first act was 
to draw up an automatic scale, not based, as before, on the 
price of one class of coal at one particular colliery, but upon 
the average selling price of all qualities of coal throughout the 
district. That price was to be ascertained by submitting the 
books of twelve employers— six selected by tl e representatives 
of their own body on the Board, and six by those of the men — 
to the examination of a firm of accountants approved by both 
parties. Alterations in the scale could take effect only after 
three months' notice. 

Subject to a few minor modifications, effected without 
friction by mutual agreement, the scale adopted in 1888 still 
continues to operate, and is said to be giving perfect satis- 
faction. 

Every alteration, however, hitherto made under it in the 
rate of wages, has resulted in a gain to the men. The ascer- 
tained prices for February, March, and April 1889, fixed the 
wages for "thick" coal at 3s. lod. ; those for June, July, and 
August at 4s.; those for September, October, and November at 
4s. 4d., and those for January, February, and March 1890 at 
4s. 8d. Since that date no further ascertainment of prices has 
taken place, and there has consequently been no further change 
in the rate of wages.* 

In the South Staffordshire mining district the basis of the 
scale has been varied at different times ; but it has usually been 

* Evidence submitted to the Royal Commission on Labour (Group A). 
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a minimum of 3s. 4d. per day for thick coal and 2s. 8d. per 
day for thin coal, when the average selling price was 4s. 9d. per 
ton or less, and it has varied wages to the iextent of id. per 
day for 2d. per ton rise or fall in average selling price of thick 
coal, and i Jd. per day for a rise or fall of 2d. per day in thick 
coal miners' wages. In March 1874, the miners of South 
Staffordshire came out on strike against the sliding-scale system, 
which gave them 5 s. 6d. per day for thick coal and 4s. for thin 
coal when the price of the former was i6s. to 19s. per ton. In 
July 1874 the sliding-scale was altered as regards its minimum, 
which was raised to 3s. 6d. per day for thick coal. In March 
1877 six months' notice to alter the sliding-scale was given 
by the employers, and the minimum was then dropped, with 
the result that in May 1879 the thick coal miners were only 
receiving 2s. 9d. per day with coal at 8s. per ton. In November 
1 88 1 the workmen gave three months' notice for an alteration 
of the sliding-scale, which was afterwards made to vary by in- 
crements or decrements of 4d. to is. of realised selling price, 
instead of 3d. as before. This, however, did not appear to 
suit the employers, who, in May 1883, gave three months' 
notice to terminate the scale, and a little later gave fourteen 
days' notice for a reduction of 4d. per day in wages all round. 

As the Staffordshire scale is now arranged, the wages of 
thick coal miners would advance from a minimum of 3s. 4d. 
for an average selling price of 4s. 9d. per ton to 4s. 8d. for an 
average realised price of 7s. 5d. per ton, and any alteration in 
the scale is subject to three months' notice. 



CHAPTER XIII. 

ARBITRATION AND SLI DING-SCALES IN THE 

FINISHED IRON INDUSTRY OF THE 

NORTH OF ENGLAND, 

No industry has supplied a more remarkable testimony to the 
merits and advantages of both arbitration and sliding-scales 
than the finished iron trade of the North of England, where a 
Board has been in uninterrupted operation since 1869, and 
where wages have for the greater part of the intervening period 
been regularly varied according to the ascertainment of selling 
prices. All this has been accomplished without any serious 
dispute, and without any suspension of labour worth speaking 
of, in an industry where disputes were previously both frequent 
and disastrous. 

There were special difficulties in the way of regulating, 
without conflict or trouble, the wages of the ironworkers of the 
North of England. The iron industry of the Cleveland district 
may be said to have been created between 1850 and 1869.* 
To meet the demand for labour in the ironworks that were 
growing up on all hands, men had to be imported from other 
districts, and many of them were not of the best class. With 
no special tie to the locality, and attracted only by the prospect 
of a higher rate of pay than they had previously enjoyed, large 
bodies of the workmen in and about the ironworks of that 
time were probably less moderate in their demands than they 
would have been under other circumstances. At any rate a 

* There were a number of comparatively small works in existence 
previous to the earlier of these years. 
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great strike took place in 1865, which was followed by a lockout 
in the following year ; and for a considerable part of the time 
between 1865 and 1868 the whole district appeared to have 
been given over to disputes and demoralisation. Very serious 
losses were incurred by the employers, and it appeared as if 
a district that had all the essential elements of a successful 
career were about to be ruined by industrial war. 

Such was the position of affairs, when Mr David Dale, on 
the 25th March 1868, communicated to the North of England 
Iron Manufacturers' Association the particulars of a plan 
which he had devised for establishing a standing local com- 
mittee for the consideration, from time to time, of questions 
affecting their mutual relations. Mr Dale said : — 

"The theory of each master bargaining with each man is 
no doubt a sound one ; but when experience has proved the 
desirability of conducting a business on the principle adopted 
by iron manufacturers of paying, for all the leading branches of 
work, tonnage rates common to the general body of manu- 
facturers within a certain iron -making district, such prices 
being as a general rule varied at all works simultaneously, 
there comes to be felt the need of some organisation enabling 
the employer to communicate and to discuss matters with the 
class, as he would, in the primary conditions of things, have 
done with the individual. 

" The employed, whose interests are similarly and simul- 
taneously affected by any change in tonnage rates, must 
naturally be expected to seek some machinery by which their 
common interests can be represented. This, as we know, 
frequently takes the shape of a union, hostile and distrustful in 
its attitude towards the employers, and having an executive 
whose leading men are not themselves affected by the matters 
which they are called on to deal with on behalf of the general 
body. This machinery being entirely unsuited to free and 
friendly communication between the employers and employed, 
each remains in ignorance of the others' feelings, and incapable 
of looking at matters from the other's point of view. 

"There is a general desire to see a remedy provided for 
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this state of things. The time is favourable. There are no 
questions now at issue to give any proposal the appearance of 
being suggested in the interest of any particular party. 

"But this state of things cannot be expected to be per- 
manent. It seems therefore very desirable to be prepared 
with some organisation, by which the questions, certain before 
long to arise, may be fairly considered and discussed by the 
two parties interested in their settlement. 

"Subject to reconsideration, and to the suggestions of others, 
I would propose that such iron manufacturers in the North of 
England as may approve the establishing of a 'Standing 
Local Committee of Employers and Employed ' should bring 
the subject under the notice of their men, and invite them to 
elect two workmen — one from the forge, and the other from 
the finishing mills — to represent their fellow-workmen on the 
committee. The firm should nominate two of its principals, 
and the committee would then be constituted of two principals 
and two workmen from each of the works which come into 
the arrangement. 

"The primary functions of the committee would be to 
consider and discuss general questions affecting the body. 
Its conclusions would have weight as recommendations only, 
save where any question between an individual employer and 
his men might be voluntarily referred by both parties to the 
committee. 

" All questions simply affecting the men at any one works 
would be dealt with (as it is best they should be) by the parties 
immediately interested ; but if they failed to agree, it would be 
most convenient to be able to consult a body like the com- 
mittee, whether the parties agreed to abide by its decision 
or not. 

"All general questions, however, affecting the relations 
of the two bodies, or any considerable part thereof, to each 
other, would be, as its principal function, considered by the 
committee, the views of both parties would be heard, incoriect 
impressions as to facts (which lie at the root of most trade 
misunderstandings) would be removed, and in the majority of 
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cases I am sanguine enough to believe fair conclusions would 
be come to by the committee, and acquiesced in by those they 
represent." 

On the 7th April 1868, at the quarterly meeting of the Iron 
Manufacturers' Association, a standing committee was appointed 
to take such steps as they might deem desirable for the reali- 
sation of Mr Dale's ideas. After carefully inquiring into the 
various plans adopted in different industries for discussing, in 
a friendly manner, questions affecting capital and labour, and 
for the avoidance of misunderstandings and strikes, the com- 
mittee, on the 1 2th January 1869, reported that, "Should the 
men be favourable to the experiment, they would recommend 
that the Association should take steps for the establishment 
of a local standing committee of masters and men, directly 
associated with ironworks." 

For the first time the representatives of the Ironworkers' 
Union and the Iron Manufacturers' Association met together, 
at Darlington, on ist March 1869, "to consider the question 
of wages, and the establishment of Courts of Arbitration for the 
settlement of trade disputes and the regulation of prices." The 
workmen, however, did not enter upon this new era without 
some misgivings. They had been so accustomed to regard 
their employers as their natural enemies that they were afraid 
of being made the victims of some conspiracy, or of suffering 
some disadvantage that was too esoteric for their comprehension. 
To guard against possible harm, however, they demanded from 
the employers " personal guarantees that we shall not be inter- 
fered with, deprived of our labour, or made marked men, like 
others have been beforetime." The guarantee was readily 
accorded, and the workmen thereupon proceeded to enjoy 
the novel, and probably, at the outset, rather uncomfortable, 
sensation of meeting the employers on terms of equality, and 
discussing without reserve or constraint of any kind questions 
affecting their mutual interests. 

On the 22nd March the Board was formally established, 
with Mr Dale, of Darlington, as its first president, and Mr 
Edward Wood, a workmen's delegate, as its vice-president. 
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At this meeting a code of twenty-two rules for the guidance 
of the Board was formally adopted. 

The first rule set forth the formation of a " Board of 
Arbitration and Conciliation for the Manufactured Iron Trade 
of the North of England." 

The second rule declared "that the object of the Board 
shall be to arbitrate on wages, or any other matters affecting 
their respective interests that may be referred to it from time to 
time by employers or operatives, and by conciliatory means to 
interpose its influence to prevent disputes, and to put an end 
to any that may arise." The next rule provided that the Board 
should be composed of "one employer and one operative from 
each works joining the board ; and any works more than five 
miles apart, though belonging to the same firm, may claim to 
be treated as separate works." A standing committee was 
appointed, consisting of four employers and four operatives, 
in addition to the president and vice-president; and it was 
provided that "all questions shall in the first instance be 
referred to the standing committee, who shall investigate 
and endeavour to settle the matter so referred to it, but shall 
have no power to make an award. In the event of the 
committee being unable to settle any question, it shall, as 
early as possible, be referred to the Board." In case of the 
Board being unable to agree on any question submitted for its 
adjudication, provision was made for the appointment of an 
independent referee, whose decision shall be final and binding 
on all works which have joined the Board." At this meeting 
the Board also resolved " that pending the preparation by the 
standing committee of a permanent financial scheme, arrange- 
ments should be made, as early as possible, by which one 
penny per month shall be stopped off the wages of each man 
earning 2S. 6d. per day or upwards who may not send in any 
objection to such deduction." 

When the Board was established there were in Northum- 
berland, Durham, and Cleveland twenty-eight ironworks for 
the manufacture of finished iron, />., for the conversion of pig- 
iron into rails, plates, angles, and bars. These twenty-eight 
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works employed about 12,000 men and boys. No less than 
eighteen firms joined the Board at once, and nearly all the 
others afterwards followed. 

Very soon after the establishment of the Board a statement 
was issued on its behalf, setting forth the facts of its origin 
and objects. The auspicious circumstances under which the 
Board entered upon its career were referred to in hopeful 
and encouraging terms. We are told that, having been form- 
ally established, " the Board was at once called upon to consider 
an application from the operatives for a general advance of 
wages, or tonnage prices for the work done by piece. It has 
investigated the grounds for such an application fully, deliber- 
ately, and with a manifest desire on the part of all its members 
to arrive at an accurate knowledge of the facts. The matter is 
not yet disposed of, but there is every reason to believe that 
the means provided by the rules will bring it to a satisfactory 
issue. Meanwhile, instead of misunderstanding and bitterness 
being created, and the original question being obscured by 
partisan statements, each party has come to know and to 
respect the feelings of the other, and the way has been cleared 
for an impartial judgment on admitted facts. To ensure the 
success of the system just described, it is important that it 
should be fully understood and approved by all the operatives. 
Whether or not they are members of the Ironworkers' Union, 
as hitherto constituted, or as it may hereafter exist, they are free 
and are invited to consider themselves as belonging to the 
Board and entitled to take part in the election of its members, 
and they should all feel that they are bound by the decision of 
the Board or of its referee. In similar manner, employers, 
whether members of the Iron Manufacturers' Association or 
not, are invited to join the Board. Half the members of the 
Board being men to whom every attendance at a meeting 
involves the sacrifice of a day's work, and consequently a day's 
pay, as well as the expense of a journey to and from the place 
of meeting, it becomes needful to provide for this expense, as 
also for the secretaries' salaries, hire of meeting room, &c. It 
is therefore proposed that every man earning 2s. 6d. per day or 
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upwards shall contribute id. per month or is. a year, and that 
each employer shall contribute as much as is contributed 
by all his workmen. It is believed that if this be generally 
agreed to, a sum will be raised more than equal to the expenses 
of the Board, and that probably there may be a surplus avail- 
able for such purposes as may be thought fit. The employers 
have, at the request of the operative members of the Board, 
agreed to facilitate the collection of the men^s contributions by 
arranging for their being deducted from the wages of each man 
who may not object thereto. It now remains to be seen whether 
the system which has freed the trades of Nottingham from the 
bitterness and strife which formerly distinguished them, can be 
successfully applied to the great iron industry of this country." 
As the Board failed to come to agreement on the applica- 
tion for an advance of wages, already referred to, it became 
necessary to appoint an umpire, to whose judgment and final 
decision the matter might be referred. By common consent, 
Mr Rupert Kettle, of Wolverhampton, was called in to act in 
this capacity. On Saturday, ist May 1869, the Board held a 
meeting at Darlington, when the whole facts relevant to the 
question of the proposed advance of wages were laid before the 
referee, who ultimately awarded — "That the wages of iron- 
workers be from Monday next as follows : the puddlers to have 
6d. per ton advance upon present prices, and the millmen an 
advance of 5 per cent, on present prices ; that these prices 
shall not be altered until the end of this year ; and that this 
arrangement shall include all classes of workmen in mills and 
forges who subscribed to the last reduction of wages in Decem- 
ber 1867." In making this award Mr Kettle made a rather 
important statement as to the facts and figures on which it was 
based. It was suggested by the vice-chairman (Mr Wood) 
that a verbatim report of the whole proceedings should be 
published, in order to show how the arbitration was conducted. 
The arbitrator, however, pointed out that some of the papers 
submitted for his perusal contained information which, if it 
had fallen into the hands of any ironmaster in Wales, Belgium, 
or any other district directly in competition with the North 
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of England, would have afforded him the opportunity 
of knowing the exact dealings of the firms by whom the 
information was supplied, the names and addresses of their 
customers, and the dates and prices of every contract, executed 
and unexecuted, ranging over several years. Since then the 
meetings of the Arbitration Board have without exception been 
conducted in private, only the results of its deliberations being 
allowed to transpire. On the occasion of this initial arbitra- 
tion, Mr Kettle declared that the masters had laid before him 
tabular statements based upon nearly the whole of the actual 
business transactions of the Cleveland district from the year 
1863, and embracing every ton of iron from five-sixths of the 
works. These tables the arbitrator declared to be " so com- 
prehensive and so minute, both upon the subject of prices and 
of wages, that they completely exhaust the question." As 
might have been expected, Mr Kettle's first award was made the 
subject of a good deal of adverse criticism ; and as the advance 
which it sanctioned was one-half that asked for, the question 
was put, " How has this arbitration resulted in a mere compro- 
mise, in which both parties have, upon a give-and-take prin- 
ciple, arrived at an amicable conclusion?" Anticipating a 
question of this sort, Mr Kettle answered it by pointing out 
that he had been supplied with figures based on an estimate of 
the prospective as well as the present state of the market ; that 
although the present state of prices did not justify any advance 
of wages, it was quite clear that the time would soon arrive 
when the masters would be called on by the men to reopen the 
wages question, upon the prices obtained from the date of the 
award to the close of the rail-making season ; and that upon 
this he had founded a negotiation in the nature of conciliation 
rather than of arbitration, which would render it unnecessary 
to have another arbitration, and a consequent disturbance of 
trade, in a few months afterwards. 

Early in 1869 Mr Thomas Hughes, Q.C., was called in to 
arbitrate on another application — this time by the men for an 
advance of wages ; and the second award, like the first, was 
faithfully observed by both parties. When, however, the period 
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of its currency drew to a close at the end of 1870, the trade 
was in a most uncertain position, owing to the unsettled state 
of affairs on the Continent of Europe. No one could possibly 
foresee whether the decline in prices which had already taken 
place would continue, or would be more than recovered by a 
considerable rise. It was under these very difficult circum- 
stances that the wages question had again to be dealt with, 
and once more under the arbitration of Mr Hughes. Early in 
1 87 1 he decided that wages should be reduced 5 per cent., and 
that they should continue so reduced till 31st March 1872 (a 
period of fifteen months), subject to one revision at the 
instance of either party, to take effect not earlier than July 

187 1. At the end of the six months for which the reduc- 
tion was thus made absolute (/>., in July 187 1), the men 
exercised the option reserved to them of calling for a revi- 
sion for the remaining nine months. This was just at the 
period when the settlement of affairs on the Continent was 
opening out the prospect of a large trade and better prices. 
Mr Hughes awarded the restoration to the men of the 5 per 
cent, he had deducted at the beginning of 1871, thus re- 
establishing for the nine months ending March 1872 the 
wages which had prevailed during 1870. 

This award did not give satisfaction to the men, because 
of their belief that, whilst the arbitrator had, in reducing wages 
at the beginning of 187 1, been influenced by the probabilities of a 
decline in prices, he had not taken account, in his award of July 

1872, of the probabilities of an advance in prices. Hence the 
men asked for a reconsideration of the award on that ground. 
The arbitrator was unable to appoint a meeting for hearing this 
appeal till the middle of October 187 1. Meanwhile consider- 
able further improvement in the trade had taken place, and 
advances of wages had been given in other iron-making districts. 
The men had therefore their obligation to abide by the arbitra- 
tor's decision put to a strong test, and that test they stood to 
until the hearing of their appeal by the arbitrator in October 
187 1. Mr Hughes did not feel justified, on that appeal, in 
reversing his former decision ; but he expressed a hope that the 
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employers would voluntarily modify the contract, because all 
parties had become satisfied that a mistake had been made in 
extending it for so long a period ahead, especially when the 
trade was undergoing an unusually rapid improvement owing 
to the settlement of affairs on the Continent. Whilst the 
men's representatives and leaders stoutly maintained the obli- 
gation of their clients to adhere to the confirmed award up to 
March 1872, if the employers did not see fit to modify it, it is 
undoubtedly the fact that a not inconsiderable body of the 
men held language implying that they would not be so bound. 
Whether they would have carried out this view was not brought 
to the test, because the employers accepted the suggestion of 
Mr Hughes, and gave an advance of 5 per cent, for the remain- 
ing period of the original term, obtaining at the same time the 
assent of the men to a scheme for adjusting wages in future by a 
sliding-scale of prices. 

Some interesting evidence as to the constitution of the 
Board of Arbitration and Conciliation in the finished iron 
trade of the North of England was given before the Royal 
Commission on Labour (Group A) by Mr Whitwell, the chair- 
man of the Board. Mr Whitwell stated that a representative 
of the employer and a representative of the men are sent from 
each works in membership to sit on the Board. According to 
this constitution, a large owner will have as many representa- 
tives as he has works. The men's representatives are chosen 
by ballot every December. Their appointment holds good for 
one year only, but they are eligible for re-election. 

Except for a special purpose, the Board holds only two 
meetings a year, viz., in January and July. At the January 
meeting it elects its officers, />., a referee, a president, a vice- 
president, two secretaries, two auditors, and two treasurers. 
They all hold office for a year, and are eligible for re-election. 

The Board also appoints a standing committee at the same 
meeting. The employers nominate ten of their body, exclusive 
of the president, and the operatives five of their body, exclusive 
of the vice-president. The double representation of the em- 
ployers was introduced by mutual consent, for it appeared that 
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the employers' nominees were not able to attend so regularly 
as those of the operatives. It is provided, however, that only 
five of the former are to vote, speak, or otherwise take part in 
the proceedings at the same meeting of the committee. 

The standing committee deals with local, the full Board 
with general, questions. Should the former fail to agree, the 
matter is laid before the referee annually elected by the Board ; 
but should the latter so fail, an arbitrator must be specially 
appointed. There is, however, no objection to the appoint- 
ment of the referee for this purpose. Most of the questions 
that have come before the standing committee have related 
to wages or to modes of working. The committee meets as 
occasion requires, generally about once in every month. The 
average number of cases it has dealt with per annum during 
the last ten years is 18.7, the total number since its formation 
being 161. 

Only four cases have come before the referee since February 
1883, when the office was instituted. He is guided in his 
decisions by well-established rules of practice, though he has 
full scope for the exercise of his common-sense. With him the 
settlement of local questions terminates. Owing to the small 
number of cases that come before him, his duties are chiefly 
advisory. The number of cases dealt with by the Board and 
the standing committee tends to decrease. A larger propor- 
tion of them are settled at home, without coming before the 
Board at all. The men do not make complaints and force 
appeals to arbitration simply in order to gain something by the 
compromise likely to result. It would be very inconvenient 
not to have arbitration as an ultimate resort. The arbitrator is 
guided in settling general questions, just as the referee is guided 
in settling local ones, by certain fixed rules of practice, supple- 
mented by his own common-sense. 

Awards are loyally respected by both parties. The men 
respect their leaders, and allow themselves to be guided by 
their advice. 

For the last three years, the average income of the Arbitra- 
tion Board has been ;£^994. 13s. i id., and the average expendi- 

G 
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ture ^£1,0^6, i8s. 2d. Employers and employed contribute to 
its funds in equal proportions, the subscriptions of the latter 
being deducted from their wages. The representatives of both 
parties are paid the same amount for attendance at the meet- 
ings of the Board and the standing committee, except that the 
operative members are paid a double fee for meetings held on 
any day other than Saturday and Monday, if they are employed 
on the night shift. 

The membership of the Board was at its highest figure in 
January 1874, when it included thirty-five works; it was at its 
lowest in January 1888, when only ten works belonged to it. At 
present there are twelve works in membership. The number 
of operatives subscribing has varied between a maximum of 
14,867 in January 1873 and a minimum of 3,127 in January 
1886, and now stands at 4,270, 

This diminution in its membership is chiefly due to the fact 
that the trade is passing from iron into steel. Twenty of the 
ironworks, formerly in membership, have been wholly dis- 
mantled, and three ceased to belong in consequence of their 
adaptation to steel. The Board was originally established to 
deal exclusively with iron, and has only recently opened its 
membership to steel works. 

The transition from iron to steel has still further affected the 
membership of the Board, because fewer men are required to 
produce a given quantity of the latter than of the former. In 
fact, the diminution in the number of operatives subscribing to 
the Board represents the difference between the amount of 
labour required to produce a ton of steel and that required to 
produce a ton of iron. Again, a large number of employers 
prefer, by standing outside the Board, and following its decisions, 
to reap all the benefits without bearing any of the burdens of 
membership ; and where the employer holds aloof, the men 
are ineligible. The diminished membership of the Board must 
not be taken as a measure of reduced production. It is true 
that the annual "make" of finished iron has fallen since 1873 
from 650,862 to 251,471 tons; but, owing to the increased 
production of steel, the tonnage of the two commodities com- 
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bined, viz., 750,000, is quite as high as it has ever been since 
the Board was established. 

Nor must it be taken to imply dissatisfaction on the part of 
the men. On the contrary, their confidence in the Board is 
now greater than ever. In the report made by the standing 
committee to the Board at its twenty-first annual meeting, 28th 
January 1890, reference was made to the immense benefit con- 
ferred on the district by the Board in preventing labour disputes, 
which under its regime have occurred only under circumstances 
of special irritation and excitement. 

Before the Board was established it was impossible for 
employers and employed to come to terms upon questions of 
reduction or advance in wages without a stoppage of work. 
The Board has effected a great improvement in the relations 
between the two parties. Only two or three short stoppages 
have occurred since the Board was formed. They were all 
merely sectional, and the operative members of the Board did 
their best to check them. 

Since the Board was established, there have been sixty wage 
settlements — seven by mutual arrangement, twenty by arbitra- 
tion, and thirty-three by sliding-scales. The rates have varied 
between the 1 3s. 3d. per ton, long weight, paid for puddling on 
2nd April 1873, when other work was paid for at 27^ percent, 
above the standard, and the 6s. 3d. per ton, short weight, paid 
for puddling on 31st October 1885, when the wages for other 
work were 27^ per cent, below the standard. 

In making settlements of wages, regard is had to the 
capability of the works to produce cheaply, the quality of the 
machinery, and the ability of the men employed. The quality 
of the machinery is an important element in determining the 
rate of wages an employer can afford to pay. According to 
this mode of judgment, it may happen that two workmen of 
equal ability are earning different wages because one of them 
is so fortunate as to be employed at works possessing better 
machinery than those at which the other is working. The 
Board, however, endeavours to secure uniformity of wages 
only in connection with uniformity of conditions. 
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Sliding-scales for the automatic regulation of wages for iron 
workers, by the net average realised selling price of manufac- 
tured iron, have been drawn up five times during a period of 
five years and ten months. The first scale was adopted in 
187 1, but it was operative for three months only. The next, 
which was introduced in 1874, and lasted twelve months, was 
that known as the Derby scale, on account of its details having 
been settled at a conference at Derby. Under this scale, an 
arrangement was made with the South Staffordshire iron trade 
for basing a uniform wage on the average net selling prices in 
the two districts. The third scale came into force in May 
1880, and continued in operation until the end of January 
1882. It was known as the "Dale" scale, because the settle- 
ment of its basis had been placed in the hands of Mr David 
Dale, as arbitrator. It was revised for a short time in 1883, 
but notice was given by the operatives for its discontinuance 
after one settlement had taken place. The scale at present 
in force was adopted on ist July 1889. Its basis was fixed at 
a meeting of the board held on 15th April 1889, on receipt of 
the report drawn up by the committee which had been specially 
appointed to consider the matter. It had an original binding 
force of two years. 

In the manufactured iron trade, which was of much greater 
relative importance twenty years ago than it is to-day, the 
principle of a sli ding-scale was adopted many years before the 
formal details were put into mechanical shape. Mr Thomas 
Hughes, who had on several occasions been called in to act as 
arbitrator, thus stated the principle as existing in 1870 in both 
Cleveland and Staffordshire : — 

" Already a custom would seem to have grown up in the 
trade which is acknowledged within certain limits both by 
employers and workmen, namely, that for every rise of j£i in 
the selling price of manufactured iron, wages should be advanced 
10 per cent, in mills and forges, and is. per ton for puddling. 
It will be only necessary as a first step that the Board should 
formally acknowledge this scale by resolution, declaring that it 
is to be adopted in future, and adding, perhaps, a proviso that 
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in no case shall any reduction or advance be made unless the 
selling price shall have varied 5s., so as to be equal to 3d. a 
ton for puddling and 2^ per cent, on other wages." 

In some quarters exception was taken to the principle 
here laid down, on the ground that it would be difficult to 
regulate the wages of the ironworkers mechanically, according 
to the selling price of iron, because iron did not simultaneously 
suffer increase or reduction all round, nor were the prices of 
the raw materials to be purchased at the same unvarying price. 
In other words, one leading description of iron might move 
up largely and rapidly, while another might remain stationary, 
and a third — although this would be a very exceptional case — 
might even suffer a decline. 

This difficulty was met at an early stage of the sliding-scale 
movement in the North of England in a very effective manner. 
Profits earned in any industry — even if accepted as a proper 
determinant of wages — would involve enormous difficulty and 
trouble, inasmuch as no two firms make quite the same rate 
of profit, and would involve punishing one set of employers 
in consequence of the misfortunes or incapacity of another. 



CHAPTER XIV. 

CONCILIATION AND ARBITRATION IN OTHER 
INDUSTRIES. 

Although the experience and applications of conciliation and 
arbitration so far recorded have been -mainly confined to the 
coal and iron industries, it must not be supposed that other 
industries have not been equally ready to adopt the systems 
described, or that their application to other industries has not 
been equally successful. 

The original applications of either system were not made 
in the coal and iron industry, but in the hosiery and lace 
industries of Nottingham, in the building trade of Wolver- 
hampton, and in other trades more or less referred to in other 
sections of the present volume. The system has, however, had 
a wider and more general application in the coal and iron 
trades; and as these are the principal industries of the country, 
and are on the whole the most subject to fluctuations of price, 
they present the most interesting and varied experience. 

In the nail and bolt trade of the Midland counties, a board 
of conciliation or joint-committee has existed since 1890, com- 
posed of representatives of employers and employed, for the 
purpose of dealing with questions of wages. It has prevented 
the outbreak of strikes, which would otherwise have occurred 
during the past year or two owing to the depression of trade. 
Indeed, no dispute has arisen since the board was formed. 
There is no longer any provision for arbitration ; but before the 
board was formed, a workman was himself appointed permanent 
arbitrator, at the suggestion of the largest employer in the 
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trade. Mr R. Juggins told the Royal Labour Commission* that 
he acted as such from 1872 to 1877, during which period he 
successfully dealt with about two hundred questions, chiefly 
relating to wages. Upon the outbreak of a strike, however, in 
1877, Mr Chamberlain, who was appealed to to settle the dispute, 
struck out of the agreement between employers and employed 
the clause providing for arbitration. As a matter of fact the 
necessity for arbitration has been materially reduced by the 
establishment of a standard rate of wages. This reform was 
carried out by the conciliation board, which fixed the rate at 
32s. for a week's work of fifty-four hours. Owing, however, to the 
depression in the trade, the men often do not manage to get 
employed the full time, and so the average sum earned per 
week probably does not exceed 20s. 

Among the chain, nail, bolt, and lock-makers, however, there 
appears to have been halting progress made in the direction of 
conciliation. Two witnesses on behalf of these industries, 
before the Royal Commission on Labour, expressed themselves 
strongly in favour of the establishment of boards of concilia- 
tion which should refer matters to arbitration on failure to 
agree, and one of them stated that he had made an unsuccessful 
attempt to arrange a meeting with some of the larger employers 
with a view to constituting such a board. He explained that 
it would be very difficult to persuade the employers to meet 
together on a board of conciliation or on joint-committees, 
because the more respectable members of their body would 
object to associate for this purpose with the smaller men, who 
are really middlemen or sweaters, and are a curse to the whole 
trade. There is no sliding-scale, but there is a standard rate 
of wages, which the workers endeavour to maintain, and with 
this object they have always applied for an advance when trade 
has been improving. In 1889 the employers agreed to 
establish a uniform list of wages, but the men have charged 
that they have ever since endeavoured to effect reductions in 
individual cases, and to evade the rule by making the workers 

* Group A, cf. 17,781-94. 
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in the domestic workshops contractors. To stop this, one 
witness suggested that employers should be compelled to give 
their men a note of reckoning, stating the size of the iron and 
the rate of payment per cwt. 

Mr E. Jones, representing the South Wales Iron and Steel 
Workers and Mechanics' Association, stated to the Royal 
Labour Commission, that in his district wages had been 
regulated by a sliding-scale for nearly two years. He produced 
a copy of the original agreement. It is dated 1 8th September 
1890, and signed by employers' and workmen's representatives 
from the Dowlais, the Ebbw Vale, the Blaenavon, the Tredegar, 
the Rhymney, and the Cyfartha ironworks. It is based on 
the average net selling prices of steel rails and bars as ascer- 
tained every three months by professional accountants. Its 
terms were settled after a thorough discussion between the 
parties ; but the men have now become somewhat dissatisfied 
with the basis, though they for the most part continue to 
approve of the principle. 

Mr J. Hodge, representing the Steel Smelters' Amalgamated 
Association, stated that there was no sliding-scale, though, in 
making readjustments of wages, regard was had to the course 
of prices. The witness was not in favour of the system. 
SHding-scales, he held, are often unjust, for they disturb the 
relationship that ought always to be preserved between wages 
and profits. They may sometimes give low wages when profits 
are high. 

Mr Lougher, representing the same association, stated that 
generally speaking the men did not approve of the system of 
sliding-scales. Such a scale is indeed in operation at five 
works in the South Wales district, but of these only one 
employs members of the union. Among the men at this 
works the scale is very unpopular — in the first place, because, 
being Siemens-Martin men, they object to have their wages 
regulated on the Bessemer steel basis, which steel is made 
at the other works, and is practically a different trade ; and in 
the second place, because their union was not recognised in 
the negotiations by which the scale was established. 
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Mr Anson, representing the Rotherham branch of the same 
association, said that wages were not governed by a sliding- 
scale. In regard to this matter some firms accept the 
adjustments made in the West of Scotland and the North of 
England. 

An association, known as the British Iron Smelters* Amal- 
gamated Association, was founded in 1886, and the secretary 
of that organisation, in giving evidence before the labour 
Commission in 1892, stated that "Conferences have been 
held with regard to the establishment of a board of concilia- 
tion, which would be a more satisfactory means of settling 
wages than exists at present. It was agreed to constitute such 
a board, and a committee was appointed to draft rules. The 
employers' representatives, however, desired to frame a rule to 
the effect that half the expenses of the board should be de- 
ducted from the men's wages ; whereupon the men's representa- 
tives proposed as an amendment, that the men's share of the 
contributions should be paid through their union. The em- 
ployers would not agree to this, because it would oblige every 
member of the board to be a union man. But it would be 
quite necessary for the union to have control over all the 
members of the board, for otherwise the men's delegates could 
not be responsible for the decisions being obeyed. The pro- 
posal of the employers was objectionable, as involving a virtual 
breach of the Truck Acts. Negotiations were suspended in 
consequence of this disagreement, and so the relations between 
employers and employed remain unembodied in a printed 
constitution." 

Several attempts have been made to introduce the principle 
of arbitration into the cutlery trade of Sheffield, but hitherto it 
appears without satisfactory results. About 1890 a board was 
composed of four representatives of the Trades Council and 
four of the Cutlers' Company and the Chamber of Commerce 
combined, for the special purpose of discussing certain pro- 
posed amendments to the Merchandise Marks Acts; but, 
when approached by the secretary of the Trades Council, with 
a view to the establishment of a permanent board to deal with 
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disputes, the two corporations representing the employers are 
stated to have firmly refused to entertain the proposal.* 

In the engineering trades, as in most others, there appears 
to be a considerable difference of opinion as to the best mode 
of procedure. Some approve of conciliation after Mundella's 
system ; others prefer conciliation, plus a chairm«^n with a 
casting vote; and others arbitration, in its most formal and 
binding shape. Difficulties urged against arbitration have been 
that it is difficult to agree upon the exact terms of the reference, 
and to procure as arbitrators men that are at once impartial 
and possessed of the requisite technical knowledge. It has 
been suggested that where an arbitrator was appointed by the 
State, as in the case of Lord Shand and the Midland coal 
trade, the absence of technical and local knowledge might be 
got over by the appointment of expert assessors; and this 
really seems to be a very excellent suggestion. 

The most important trade union in Europe is probably the 
Amalgamated Society of Engineers, which drew up a scheme 
some years ago of the formation of a board of arbitration. 
I'his scheme provided that, "pending a settlement of any 
question by the board, there shall be no stoppage of work, and 
the wages, piece-rates, hours of work or over-time, shall, until 
settlement, remain as when notice was given." Some of the 
details of the proposed scheme were not, however, acceptable 
to the workmen, and hence it did not come into effect, t In 
the engineering trades, consequently, although there have been 
negotiations at different times between employers and employed, 
no general scheme of arbitration or conciliation has yet been 
established. 

In the shipbuilding trade of the \Vear, where conciliation has 
been in operation since 1885, a reference to arbitration has 
only been found necessary on two occasions; and on each, " the 
registrar of the Sunderland County Court was selected as third 
referee or umpire, partly because he was capable of weighing 

* Report of the Royal Commission on Labour, 
t Ibid,^ Group A, 23,100-8. 
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evidence, and partly also because he was profoundly ignorant 
of the technicalities of the trade." * 

While there are many points of difference between em- 
ployers and employed in reference to the principles and 
methods that should guide the settlement of trade disputes, 
there is one matter on which almost all of them appear to be 
agreed, and that is a profound distrust of a State board, which 
has been recommended in some quarters as the true, if not the 
only, effectual solution of the problem. The prevailing view of 
employers on this subject has been very well stated by Mr 
James I^ing, the Chairman of the Board of Conciliation for 
the Wear Shipbuilding Trade, when he informed the Royal 
Commission on Labour that " local boards of conciliation are 
more valuable than a universal arbitration board established by 
the State, for members of the latter would be unable, probably 
even with the aid of technical assessors, to secure a proper 
adjustment of the various interests concerned in the manu- 
facturing industries of the country. . A State board would, no 
more than any other board, be able to interfere with the free 
action of either party, and secure the enforcement of its 
awards." t 

The rules of a number of trade unions contain provisions 
empowering the executive council to refer disputes to arbitra- 
tion, subject to the approval of two-thirds, or some other deter 
mined majority, of the members. Other provisions, which are 
now freely introduced into such codes, contain clauses inviting 
the men to put the question of a reference to arbitration to the 
vote before resorting to a strike.! In the shipbuilding trade 
of the Wear, with its board of conciliation — of which an arbi- 
trator or umpire is a fixed adjunct — it has not been uncommon 
for the leaders of the men to make provision for the establish- 
ment of a system of conciliation when rearranging the rates 
of wages.§ 

* Royal Commission on Labour^ Group A, 25,712-25. 
t Ihid,y Group A, 26,050-72. 
% Ibid,, Group A, 20,486-504. 
§ Ibid., 22,051-5. 
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One prolific source of dispute in certain trades, and espe- 
cially in the engineering and shipbuilding industries, is that 
known as demarcation differences. As a means of preventing 
such disputes, it has been suggested that boards of arbitration 
should be formed in every industrial district, the members of 
which should be, not men engaged in the rival trades, but of 
other workmen and employers. In one case, where the line of 
demarcation could not amicably be drawn, the joiners on the 
Wear suggested that the employers should intervene, but the 
dispute was ultimately settled by Mr Burt, M.P. 

Among other boards that have at different times been con- 
stituted for the settlement of disputes between employers and 
employed, mention may be made of one in the nail trade of 
Staffordshire in 1880, which collapsed within a year because 
some manufacturers refused to join it, and others neglected in 
consequence to adhere to the prices which it fixed;* of 
another in the shipbuilding trade on the Wear, which is often 
called upon to settle disputes as between one trade and 
another, as well as between employers and employed, t and 
which has been described as being " not so much a board as a 
system of boards — one in connection with each trade in the 
district — all of which are governed by the same constitution, 
and are compelled on failure to agree to refer the disputed 
matter to a court of three referees, chosen from among a pre- 
arranged list of names, one by each party, and the third by the 
two thus selected." J 

* Royal Commission onlZadour, Group A, 20,249-51. 
t fh'd.i 22,022-3, 20,038-41. 
t Ibid., 25,712-25. 



CHAPTER XV. 

THE ATTITUDE OF EMPLOYERS, 

The whole history of the movement that has resulted in the 
adoption over a wide area of conciliation and arbitration as 
means for the settlement of industrial disputes, proves that the 
more liberal and advanced employers have usually recognised 
the principle as a rational and suitable one to be applied to 
difficulties of the kind stated. 

This sympathetic attitude towards conciliation and arbitra- 
tion was manifested in England many years ago, long before it 
became so general as it now is among employers elsewhere. 
The Trades Union Commission took a great deal of evidence 
from employers during the period that they were making their 
valuable and elaborate inquiries, and in a large majority of 
cases the leading captains of industry of that time, 1867 to 
1869, g^ve forth no uncertain sound as to their approval and 
appreciation of the system, which was then deemed to be in its 
infancy. 

The principal witnesses examined on this subject before 
the Trades Union Commission were Mr Mundella, M.P., who 
spoke as to the board established at Nottingham for the hosiery 
and lace industries; Mr Hollins, who gave unequivocal testi- 
mony to the success of a board of conciliation of a similar 
character instituted many years previously in the pottery trade 
of Staffordshire; and Mr Rupert Kettle, who had taken an 
active part in promoting arbitration in Wolverhampton and 
elsewhere. All those spoke strongly on the merits of the 
system, and recommended its extension. Hence the Trades 
Union Commission called special attention to the matter in 
their report. "The great point," they said, "is to bring the 
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masters and men face to face to discuss their differences before 
their feelings have become embittered, as is apt to be the case 
when each party is standing out for its own view of what is 
right, without discussion together." 

The most valuable and complete record of the views and 
recommendations of employers on this subject that has hitherto 
been made available is that contained in the Answers to the 
Schedules of Questions issued by the Royal Commission on 
Labour, Arbitration or conciliation is advocated by thirty- 
eight employers and by eight employers* associations. Some of 
these answers recommend that boards of arbitration should have 
power to enforce their awards. Others recommend that when 
employers and workmen cannot agree over a dispute, either 
regarding wages or other matters, there ought to be indepen- 
dent arbiters appointed by the Government, each having a 
separate district, who would be appealed to in such cases. 
Others again appear to be in favour of profit-sharing and co- 
operation, while a few are of opinion that sliding-scales are the 
true solution of the difficulty. 

Many variations of procedure are suggested, however, even 
by those who appear to be most friendly to conciliation. 

The Darlington Steel and Iron Company recommend that 
arbitration be made compulsory, and that neither employers 
nor employed should be in a position to cause the stoppage of 
works by strikes or lockouts. The Skinningrove Iron Company 
favour arbitration, with an appeal to an umpire having power 
to enforce his award, and appointed either by the Board 
of Trade or by the local County Council. Messrs John 
Lysaght & Company recommend " the more extended use of 
the sliding-scale, and joint - committees of inquiry and con- 
ciliation boards, with an ultimate appeal to powerful arbitration 
boards." Messrs Isaac Jenks & Son believe that "a wages 
board, similar to the Iron Trade Wages Board, seems the 
simplest way to settle matters"; and the Steel Company of 
Scotland believe in making the decisions of courts of arbitration 
binding on all the parties concerned. Messrs Robert Lloyd, 
Crosbie & Company of Birmingham believe in the Boards of 
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Arbitration in connection with Chambers of Commerce, and 
so with Messrs William Corbitt & Company of Rotherham, 
the Blainscough Hall Colliery Company, the Claudown 
Colliery Company, the Radstock Colliery owners, the Aldridge 
Colliery Company, the Houghton Main and Wodley Colliery 
Company, and many others. 

Testimony of rather a remarkable character was borne by 
the Thames Iron Works and Shipbuilding Company, whose 
judgment is thus stated : * — 

" There is no arbitration or conciliation machinery in our 
district. Such means of reconciliation are very desirable, but in 
the case of a serious strike it is very difficult to find people 
competent to deal with the highly technical question involved. 
During our strikes (at their request) I went twice before the 
conciliation committee of the London Cliamber of Commerce, 
and while I could not but honour the goodness of their in- 
tentions, I could not also help realising how entirely they 
failed to appreciate the point at issue. There is such a thing 
as crying Peace, peace, when there is no peace, and this is one 
dangerous tendency of conciliation at any price." 

Equally remarkable and interesting is the testimony offered 
by Palmer^s Shipbuilding and Iron Company of Jarrow, who 
say : — 

" An efficient means of avoiding strikes could be found in 
the principle of conciliation and arbitration, as this offers an 
effective means of an understanding being arrived at between 
employers and employed, or between parties representing both. 
The North of England Board of Conciliation and Arbitration 
for the iron and steel trades is a good illustration of this. A 
board of arbitration is formed on the basis of conciliation, that 
is, endeavouring by compromise, or by reference to a mutually 
appointed arbitrator as a last resource, for settlement, where 
discussions of a conciliatory nature which are resorted to in the 
first instance, both at the board and standing committee, have 
not been successful. Several temporary arrangements on the 

* Royal Commission on Labour: Aftswers to Schedules^ Group A, p. 358. 
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same basis have occasionally been instituted for temporary 
purposes in other branches of our trades. Courts so formed, 
however, should be legalised and their awards made binding, 
so that the employer may be protected from the employed, 
should the latter break away from the award, and vice versd. 
Resorting to a strike or lockout should be forbidden by law, 
it being left open to the parties to resort to conciliation or 
arbitration voluntarily, with power to arrange their court, 
arbitrators, referees, &c., but with the obligation to register the 
findings or awards in some public office, the law then taking 
cognizance of them to superintend their enforcement by penalty 
or otherwise. Means should, however, be found for providing 
either party with a legal court of arbitration, or arbitrators, or 
referees, before which the objecting party should be summoned, 
and a decision given accordingly. In the event of one side 
not appearing, the court should have power to satisfy itself as 
to the reasonableness of the claims made, or the objections of 
the opposing party to appear, and to give and order accordingly. 
In the event of the court being satisfied that the party claiming 
had a fair case, it should have power to call on the other side 
for evidence, intimating that, if it was not forthcoming, an 
award would be given notwithstanding, according to the infor- 
mation received. What is intended to be set forth here is the 
opinion that the difference between employers and employed, 
and between the different sections of men employed, are 
destructive of the best interests of the industrial community, 
and that some means is essential to minimise their differences, 
and to settle them without impairing the cordial relations that 
should obtain between employer and employed." 

Finally, the large and important shipbuilding firm of Messrs 
J. & G. Thomson, of Clydebank, submitted the following 
valuable statement : — 

" When employers and workmen cannot agree over a dispute, 
either regarding wages or other matters, there ought to be 
independent arbiters appointed by Government, each having a 
separate district, who would be appealed to in such cases. 
For instance, there has been a strike of ironworkers on the 



THE ATTITUDE OF EMPLOYERS. II3 

Clyde which lasted for six weeks, although the terms of agree- 
ment had been arranged between the executive of the men's 
society and the masters' association ; but the men declined to 
act on the same. While it is perfectly true that the men 
favoured this strike, still ironworkers are composed of several 
classes of tradesmen, and the voting power is in the hands of 
the most unreasonable and iUiterate members, who form the 
majority. If such an official as above described existed, his 
services might have been advantageously disposed of in this 
instance. Even when arranging terms of wages for a period 
between employers and workmen's executives, this official 
might be chairman of these conferences. His decision should 
be final and binding on both parties. Such a system would 
force both masters and men to formulate reasonable demands 
only, as otherwise they would be aware that they would not 
have the slightest chance of obtaining any undue advantage, 
and thereby bringing trade to a crisis, as they do at present. 
Whilst the foregoing may not be the best method of solving 
the strike difficulty, some such measures ought to be adopted 
for the safety of trade, as strikes are becoming perfectly intoler- 
able, and entail an enormous waste of time and money. Dis- 
putes generally ensue when trade is good, and when there is 
some hope of getting a return for the capital expended, as well 
as when the maximum amount of wage can be earned by 
workmen, with the result that disaster is caused to employers 
and workmen alike." 

In previous and in subsequent chapters we shall find ample 
evidence that the attitude of employers towards the system of 
conciliation has generally been friendly, and that they have, in 
not a few cases, initiated the adoption of the system in a 
particular trade or district. It was the employers who intro- 
duced conciliation into nearly every industry in which it is now 
a feature, and in not a few cases the employers have been 
anxious to use the system when the workmen have been passive 
or avowedly hostile. Captain Noble, of the well-known Elswick 
Works at Newcastle-on-Tyne, quoted a case of this kind in his 
evidence before the labour Commission, when he stated that 

H 
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the employers in his district "were in favour of conciliation 
boards, and, in fact, in the agreement that was come to in the 
dispute about fifty-three hours per week, we agreed that it was 
expedient to appoint a joint-board of conciliation for dealing 
with all questions which may arise in the future. We have 
several times asked the delegates that we have met to adopt 
this resolution, but they have declined to do so."* In Hull, 
again, according to the testimony of Mr A. E. Seaton, of Earless 
Shipbuilding Company, a board of conciliation was formed, 
on the initiative of the Chamber of Commerce, and the work- 
men were invited to co-operate, but " we never heard anything 
further from them."t But while there have been numerous 
cases of this kind, large bodies of workmen have, on the other 
hand, ranged themselves on the side of conciliation, and have, 
as we shall see in the next chapter, been faithful to its mandates ; 
while the cases are by no means rare where individual em- 
ployers have pronounced against both conciliation and 
arbitration, and there is a still larger number of cases where 
they have declared in favour of the former and against the 
latter. 

* Evidence taken before Group A, q. 25,240-6. 
t Ibid, q. 25,632-8. 
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THE ATTITUDE OF WORKMEN. 

Until a compulsory system of arbitration has become the law 
of the land, — and of that there appears to be very little likeli- 
hood at present, — it is manifest that the success of both conci- 
liation and arbitration, as well as of any other system designed 
to diminish friction and promote harmony between employers 
and employed, must largely, if not wholly, depend upon the 
attitude taken up towards that system by those who are directly 
concerned in its adoption. 

Generally the proposals for the substitution of some 
peaceable method of settling labour disputes have emanated 
from the side of the employers, but this does not necessarily 
mean that they have always been the best friends of the 
principle of conciliation. Cases have occurred where the 
employers have again and again refused to recognise any other 
solution of the problem to be dealt with than their own will. 
But if the employers had invariably advocated and stood by 
the system of conciliation, that would only have been what 
might be expected from their circumstances. Generally speak- 
ing, the employers have a better education and a higher intelli- 
gence than their employes^ so that they are, or should be, 
capable of acting rather upon reason than upon impulse, 
and of appreciating the ultimate as well as the immediate 
bearing of any action that they might undertake. They have 
also, as a rule, a great deal more at stake. The workman, if 
he is involved in a strike or a lockout, can pack up his " kit " 
and seek for work elsewhere. The employer, having once 
planted himself on a particular spot, has generally come to 
stay, and he must accept all the direct and indirect conse- 
quences of any action in which he is concerned. 
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Nevertheless, all the evidence that is available as to the 
attitude assumed by working men towards the systems of con- 
ciliation and arbitration, shows that they are generally alive to 
its importance, and that they have seldom taken up an antagon- 
istic position towards them. Many cases have even occurred 
where the workmen have proposed conciliation and it has been 
declined by the employers. Several such cases are on the 
records of the Royal Labour Commission — notably among the 
cutlers of Sheffield and the miners of Scotland. As a rule, 
also, the workmen, having once accepted arbitration through 
their chosen representatives, have faithfully carried out the 
award of the umpire, however hostile; while cases have 
occurred where a large body of workmen have raised the 
funds necessary to recoup an employer for any loss that he 
may have incurred through the resistance of his men to such 
an award. 

Some light was thrown upon the question of the practical 
working of arbitration in the evidence given by Mr Edward 
Trow (a Royal Commissioner), before the labour Commis- 
sion, and especially as to the attitude taken by the workmen 
whom he represents : — " The workmen," says Mr Trow, " truly 
and honestly believe in the system of conciliation, and faith- 
fully carry out awards. In May 1876, for example, upon the 
refusal of a small section of their body to obey a decision 
of the board, the men agreed to pay half the ;£678, los. id. 
which the employers had lost in consequence, and their 
delegates balloted for substitutes to take over the work of 
the recusants, because they felt bound in honour to support 
the authority of the board. Again, in 1882, when a strike 
took place against a decision of the board, and Mr Trow, 
in consequence, refused to hold office as their secretary 
unless the men passed a resolution expressing regret for their 
action and a determination to be more amenable in future, an 
overwhelming majority voted in favour of continuing the board. 
Since that date the system of conciliation has steadily grown 
in favour, and the witness thought that now there was not a 
single works in the North of England, where the men would 
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not gladly join the board, if they could only persuade their 
employers to do so too. 

" Ever since the board was formed," adds Mr Trow, " its 
decisions have been retrospective. In questions concerning an 
advance of wages, therefore, the men are willing to continue 
working upon the original terms, pending judgment, for they 
know that, if the decision is given in their favour, the extra 
payments will take effect from the moment their claim was 
filed. On the other hand, when questions concerning reduc- 
tions await decision, the employers continue to pay the original 
rate, trusting to the men's honesty to refund the extra amount, 
if the board finds in favour of the reduction. The only case 
in which the men abused this trust was that of the Britannia 
Works, where two men sent in their notices instead of paying. 
The company took action against them, and the assize judge, 
sitting at York in May 1875, ruled that they were bound to 
pay, whereupon they refunded the money." 

In some quarters a great deal has been made of the fact 
that the workmen have sometimes refused to accept an award, 
and it has been argued thereupon that their loyalty was not to 
be depended on. No better witness could be cited on this 
point than Sir Rupert Kettle, who, in addressing the Social 
Science Congress in 1870, made the following remarks : — "He 
knew of arbitration boards established in a great variety of 
trades — the building trade, the textile fabric trade, manufac- 
turing trades of various kinds, contract trades, and the various 
kinds of productive industries, as well as distributing industries 
— and he had never known a single instance of a working man 
breaking his contract. But he was bound to say that he had 
known of individual masters who had broken the contract. In 
those cases, however, the public opinion of the district had 
always been brought to bear for the purpose of supporting the 
arbitration board. He would tell them further what temptation 
some of the men were sometimes subjected to to break their 
contract. He had known instances in the building trade, 
which consisted of three or four branches, where carpenters, 
bricklayers, and plasterers consented to abide by the court of 
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arbitration, while the masons positively refused to submit. The 
result of the award was unsatisfactory to the three trades, but 
nevertheless, though they did not get an advance, they honour- 
ably accepted the decision. A week afterwards the masons 
struck for an advance, and it was given by the masters ; and 
yet the three bodies of men — the carpenters, the bricklayers, 
and the plasterers — went on working, and were willing to go on 
working throughout the whole year, upon the judgment of the 
court of arbitration, although they were engaged upon the 
same building as the masons who had got the advance. In 
another case, he had classified various industries : to consider 
what should be their relative positions over the coming year. 
In the arbitration board it was found to be impossible to deal 
with all the men upon equal terms ; it was found that the 
bricklayers made out a better case for a rise than the carpenters 
or the plasterers. Though those three bodies, through their 
representatives, agreed to form one common board for the 
purpose of discussing the whole question — whether the main 
drainage scheme would be carried out, whether the town hall 
would be built, or the new hospital enlarged, and whether 
certain other works could be executed within a given time ; the 
result was that instead of making a one year's bargain, they 
made a three years' bargain. They were working now in their 
third year, and he had not heard a single complaint." 

It is, of course, difficult to assemble a considerable number 
of representatives of two conflicting interests to discuss matters 
that involve large issues to both without some degree of friction 
occurring, or being liable to occur. But the first thing that 
both sides should resolutely strive for is patience, and the next 
thing is to studiously avoid anything in the form of discourtesy. 
If the one side ruffles the feelings or excites the temper of the 
other, there is generated a disposition to retaliate which is more 
or less inherent in our frail human nature, and this disposition, 
it need hardly be added, is quite inconsistent with that calm 
and judicial frame of mind which alone is suited to the trial of 
such issues. 

Few arbitrations have taken place without some display of 
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temper, and without the use of ill-chosen and hasty words that 
were afterwards regretted. In the Durham district the two 
parties have often hit very hard, either in the way of direct 
assertion, challenge, innuendo, or demur. So far had this pro- 
ceeded, indeed, that in the arbitration of 1876, the umpire 
made use of these words : — " Each side can now quite feel that 
they have had their say out. If they choose between this and 
the printing of the case to meet and mutually eliminate some 
passages that are mutually hard upon one another, that may be 
a useful thing for posterity when it comes to read the account." 
And posterity is likely enough to affirm that it would have been 
all the better if the umpire's advice on this occasion had been 
adopted. Hard words are not arguments, reflections and 
innuendos are not the weapons with which to fight in the pres- 
ence of an umpire who has a knowledge of his duty. On the 
contrary, the more courtesy that is shown the more is mutual 
respect generated, and the more likelihood is there of friendly 
feelings — which are an almost indispensable condition to arbitra- 
tion — being maintained. Nor is either side slow to recognise 
the existence of courteous behaviour on the other side. When 
the cokemakers of the county of Durham were arbitrating as to 
the rate of wages that should be paid in August 1876, the coke- 
men submitted a statement, which the then umpire (the Right 
Hon. G. J. Shaw-Lefevre, M.P.) described as "a very able 
paper, very ably stating their case," and which the advocates 
for the employers described as " very gentlemanly," and deserv- 
ing of high compliment. It is in this spirit that all cases of 
the kind should be approached. It is not enough to have full 
confidence in your own case, but you must be prepared to 
recognise the merits as well as the defects of the case of your 
opponents, if you are to arrive at a just settlement of a pending 
dispute. 

In Lancashire several attempts have been made to intro- 
duce a sliding-scale for the regulation of the wages of coal- 
miners, but at the outset of this movement the men appear 
to have conceived a distrust of the system. At any rate they 
struck work in 1889, ostensibly against a sliding-scale which 
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had been introduced by the employers, following upon a strike 
that took place in 1887 for an advance of wages, and which, 
after lasting for six weeks, resulted in a concession being made 
to the men. The representatives of the men declared that they 
do not object to a sliding-scale, " but to one arbitrarily imposed 
upon them by the employers without discussion, as was the 
casein 1887."* 

An evidence of the earnestness of the workmen is supplied 
in one very drastic suggestion made before Group A of the 
Royal Commission on Labour, viz., that whenever a strike 
occurred with the approval of the executive, the members of 
the executive should cease to draw a salary, and be put upon 
the same short allowance as the men on strike. This sug- 
gestion was made on behalf of the Associated Iron and Steel 
Workers of Great Britain, by Mr W. Ancott, the president, who 
would himself be affected by its adoption. Rightly or wrongly, 
there is a not uncommon impression abroad that officials have 
had more to do with strikes than the workmen whom they were 
supposed to control, but this is certainly not always, and perhaps 
not often, the case. The workmen are more liable to drive the 
officials than the officials to drive the workmen, and many 
recent cases show that strikes have been entered upon against 
the advice of the responsible advisers of the men. 

That the workmen are not unappreciative of the efforts 
made by those who, their truest friends, seek by conciliation to 
avoid the ruptures that are otherwise liable to occur in the 
relations of employers and employed, is evident from many 
circumstances that have occurred since this system came into 
general use. But in no case probably has more marked testi- 
mony been rendered of this fact than when, in 1870, the 
representatives of the ironworkers of the North of England met 
in the Central Hall of Darlington, to present an illuminated 
address to Mr David Dale — first, for his having been the means 
of establishing this system in the iron trade of the north, and 

* Report of the Royal Commission on Labour^ Section A, cf, 9872-8, 
10,470. 
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next, for his unwearied and effective discharge of the duties of 
chairman of the concihation board. This address, which was 
presented by a workman, bore the following testimony to Mr 
Dale's services : — 

" We are deeply sensible of the active part you took, and 
the valuable services you rendered, in the establishment of this 
board, and of the kind, courteous, and impartial manner in 
which you have presided as chairman since its formation. 

"Combined with great administrative ability, tact, and 
judgment, you have brought to bear upon the proceedings and 
discussions the true conciliatory spirit in conducting the general 
business, which has not unfrequently been both trying and 
difficult. The unwearied attention you have bestowed upon 
the organisation and management of the board has enabled us, 
on all occasions, to bear and forbear with each other. To your 
able presidency is mainly due the success that has attended 
this important movement — a movement which, we trust, will 
gain strength year by year, and will become firmly established 
in connection with the northern iron trade." 

It is, however, proper to observe that there have been 
numerous cases where the workmen have recorded emphatic 
objections to both arbitration and sliding-scales, and some of 
these may be noted. 

Unlike most of the other colliery districts in the country. 
South Wales does not appear to favour arbitration. At any 
rate, according to the evidence of Mr Edward Jones of the 
South Wales Colliery Owners' Association,* " Resort has never 
been made to arbitration upon the failure of the two sides of 
the standing committee to agree. The workmen's representa- 
tives, he says, have generally been in favour of the appoint- 
ment of an umpire, especially for the settlement of isolated 
local disputes; but the employers have always objected, because 
they fail to see any finality in his decision. There would also 
be great difficulty in obtaining an umpire who possessed the 
confidence of both parties. Disputes would be greatly multi- 

* Report of Royal Commission on Labour^ Section A, 9, 11,679, 818. 
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plied if the men knew that they could refer questions to an 
umpire, because his award might reasonably be expected to be 
of the nature of a compromise, and they would accordingly feel 
confident of gaining some advantage by every contest. The 
same objections would apply to the appointment of an inde- 
pendent chairman to settle with the joint committee." 

In some cases the adoption of a sliding-scale appears to 
have been arrived at without a great deal of difficulty; in 
other cases the negotiations for this end have been fruitless. 
In West Lancashire, efforts were made at different times during 
the last ten years or so to arrange a sliding-scale in the coal 
industry, but no satisfactory basis could be arrived at, and 
the scale was never introduced. 

In nearly every instance where a shding-scale has been 
introduced in the mining industry, and abandoned, it has been 
given up at the instance of the workmen. In West Yorkshire, 
a sliding-scale was in force for two years preceding 1881, but it 
was terminated in March of that year owing to the men being 
dissatisfied with it. In the Durham coal trade there have been 
four different scales under which wages were fixed according to 
the ascertained average selling price of coal. Only one of 
these, however, lasted for more than two and a half years. 
The first, which came to an end in December 1878, only 
lasted for a year and seven months. The second, which was 
concluded in December 1881, only lasted for two years and 
two months. The third, which came to an end in December 
1883, lasted for a year and eight months. And the fourth and 
last, which was given up in July 1889, lasted for about five 
years, and was also terminated at the instance of the workmen. 
This does not prove, however, that the workmen had lost all 
faith in the system. It only proves that the particular applica- 
tion or basis adopted did not suit them. 



CHAPTER XVII. 

PENDING PROPOSALS AND LEGISLATION, 

During the last two years the exceptional frequency and 
unprecedented magnitude of some of the strikes that have 
occurred, in the coal and other industries, have suggested and 
enforced the absolute necessity of attempting some means of 
avoiding cases of the kind in the time to come. 

This necessity has found expression in the introduction of 
three different Bills, that are intended to secure the end in 
view, by making more or less binding the adoption of con- 
ciliation or arbitration. 

In our own country, the Act known as Ix)rd St Leonard's 
was adopted by Parliament some twenty-five years ago, for the 
purpose of facilitating the adoption of arbitration, but the Act 
has practically remained a dead letter. Not that employers 
and employed have failed to make use of arbitration for the 
purposes that the Act was designed to promote, but in nearly 
all the arrangements made for this end the Act itself has been 
disregarded. The recent serious strikes in the Durham and 
Midland coalfields, and elsewhere, have forced upon the Legis- 
lature the necessity of making some additional legislative pro- 
vision for meeting cases of the kind, and we are consequently 
likely to have quite a crop of arbitration Bills, including pro- 
bably a Government measure, in the ensuing session of Parlia- 
ment. Two such Bills are already under consideration. One 
of them, described as Sir John Lubbock's Bill, which is backed 
by Mr Mather, Mr Howell, and others, proposes to give power 
to a Board of Conciliation or Arbitration to examine on oath, 
to issue subpoenas, and to call for the production of docu- 
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ments ; and it provides that where the parties have agreed in 
writing to submit a difference to arbitration, the award made 
thereon shall be final, and shall be enforceable " in the same 
manner as a judgment or order of the High Court to the same 
effect." Sir F. Dixon Hartland's Bill is constructed on 
different lines. It withdraws the constitution of the arbitration 
board from the hands of the parties to the difference, and 
vests it in the County Council, who are to be saddled with the 
expenses involved ; and while it takes authority, like Sir John 
Lubbock's Bill, to summon witnesses, compel attendance, and 
administer oaths, it does not provide for giving the .same legal 
sanction to any awards that may be arrived at. This second 
Bill, in point of fact, appears to be based upon the theory that 
if a sufficiently full and impartial inquiry is held into the 
subject-matter of a dispute, and a decision given and pub- 
lished as to the proper mode of settlement, public opinion and 
its pressure may be trusted to take care that the decision is 
carried out. 

These two Bills open up the whole question of the con- 
stitution, procedure, and powers of boards of arbitration, and at 
the present moment are, therefore, of great public interest. 
The most important problem involved in any attempted legisla- 
tion on the question, is that of whether the awards made under 
a reference to arbitration shall be enforceable by legal process. 
A hardly less important question is whether the parties to a 
dispute shall be bound to submit the difference to arbitration. 
The second of these points is in one sense much more im- 
portant than the first, because obviously, if it is competent for 
either party to a dispute to refuse to submit the question at 
issue, — as was actually the case in the Durham strike of 1892 and 
the Midland coal strike of 1893, — the giving of legal sanction 
to the award becomes a matter of secondary importance. In 
other words, when once arbitration has been resolved upon, the 
rest becomes comparatively smooth sailing, inasmuch as there 
have been comparatively few cases where an award has been 
deliberately set aside by either side. Two aspects of compul- 
sion have therefore to be provided for : the first, compulsion to 
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resort to arbitration ; and the second, compulsion to observe 
the terms of an award — if compulsion is to be adopted at all. 

Practically, however, all experience and precedents up to 
the present time are dead against compulsion in any form. 
You cannot very well compel a man to agree to submit to 
reference whether he shall be required to work for a certain 
employer for a certain wage at a certain time. This must be 
left entirely to the man's own choice. Nor can you deal 
differently with a body of men, however numerous, so long as 
they have broken no laws and rendered themselves amenable 
to no penalties. Workmen must be continued in the enjoy- 
ment of the right to dispose of their labour at whatsoever price 
they like, and this being so, they cannot be compelled to 
arbitrate as to what the price of that labour shall be, or as to 
any other general conditions affecting its value and duration. 
All that can be done is to endeavour to persuade both em- 
ployers and employed to agree to submit matters in dispute to 
arbitration, and failing acceptance of the award made under 
such reference to impose some sort of penalty. This would be 
more than any country or any locality has attempted to do up 
to the present time. The judgment of those who have been 
most intimately associated with labour movements is, on the 
whole, adverse to compulsion. The laws adopted with a view 
to the encouragement and sanction of arbitration abroad are 
almost wholly permissive. It has not been entirely so in 
England. The Act 5 George IV,, chap. 96 (1824), gives con- 
siderable powers of compulsory arbitration on application by 
either party to a justice of the peace, but the scope of the Act 
is limited to subsisting contracts ; and the formation of per- 
manent boards or councils, or the fixing of future wages and 
prices, was not contemplated. Lord St Leonard's Act — 30 & 
31 Vict, chap. 105 (1867) — gives power to the Home Secretary 
to license permanent councils of arbitration ; but their operation 
was limited to the existing contracts enumerated in Section 2 
of the Act 5 George IV., chap. 96. Finally, Mr Mundella's 
Act of 1872 gives all the powers that can be given for the 
establishment of permanent boards of arbitration, consistent 
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with freedom of contract Power is given to fix future wages 
or prices, and to enforce awards by legal process, as breaches 
of contract. 

Mr Mundella's pending Conciliation (Trades Disputes) 
Bill (the full text of which is published in the Appendix) 
places in the hands of the Board of Trade the power— (a) To 
inquire into the causes of a difference or dispute, and make a 
report thereon ; and (^) To invite the parties to meet together, 
by themselves or their representatives, under the presidency of 
a chairman mutually agreed upon or nominated by the Board 
of Trade, or by some other person or body, with a view to the 
amicable settlement of the difference. The Board of Trade 
is also authorised to take steps to establish boards of concilia- 
tion and arbitration in cases where they do not already exist, 
and is required to make an annual report to Parliament under 
the Act. 

It would be difficult to find fault with many of the provisions 
of Mr Mundella's latest Bill. He does not go so far as some 
others have done in the direction of enforcing obedience to 
awards. The whole spirit and tenour of the proposed measure 
is permissive and voluntary, and this is probably essential in 
any attempt to legislate on the subject. At the same time, the 
powers vested in the Board of Trade would enable them to 
take such a course, in reference to any important dispute, as 
would cover with odium any party to it that refused to re- 
cognise and accept the recommendations of so manifestly 
impartial an authority. The annual report to be made to 
Parliament should, moreover, enter into the merits of each 
dispute, and assign credit or blame where they were deserved, 
thereby securing sympathy and approval for the one side at the 
expense of the other. 

While the whole subject is still pending, the recommenda- 
tions of the Royal Labour Commission relative to the settle- 
ment of trade disputes have opportunely been published.* The 
Commissioners find that institutions for the settlement of dis- 

* Tke Times, 20th April. 
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putes have grown up within the larger and better organised 
industries, and are successful in proportion to the excellence of 
the organisation ; that in recent years other institutions, distin- 
guished as district boards of conciliation, have been formed for 
the settlement of disputes, not in any one trade, but in many 
small trades within a given area ; that both trade and district 
boards have in all cases been spontaneously formed without 
resort to certain Acts of Parliament intended to enable them 
to acquire a statutory basis and certain legal powers ; and, 
finally, that these trade and district boards are highly efficacious 
where they exist, but do not yet exist in sufficient numbers to 
cover the whole field of industry. 

In these circumstances the Commissioners inquire, in the 
first place, whether it would be advisable to establish industrial 
tribunals throughout the country with legal powers to deal with 
questions arising out of existing agreements. In favour of this 
course it has been urged that working men are deterred by 
cost, the character of the tribunal, and other reasons, from 
bringing questions of this kind before stipendiary magistrates 
and justices of the peace, who may have jurisdiction under the 
Employers and Workmen Act 1875 ; while, as no special 
tribunals have been established under the Conciliation Act 
1867, or other Acts, these authorities are the only ones before 
whom such questions can be brought. Many witnesses seemed 
to expect and desire some court that would take cognizance of 
very technical and local disputes, such as short payment for 
inferior work, fines and deductions, and the quality of the raw 
material supplied by the master. While some of these disputes 
are outside the province of a public tribunal, there is a general 
impression that workmen have minor grievances for which they 
cannot readily obtain cheap and summary redress. But, on 
the other hand, in all well-organised trades they are thoroughly 
protected ; most of the disputes in question would usually be 
settled by the termination of the engagement rather than by 
resort to any tribunal whatever; several Acts establishing 
tribunals of the kind sought have become a dead letter; and if 
they are to be of real use for very small disputes they must be 
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created in quite impracticable numbers. The report concludes 
that it would be unwise to institute any general system of in- 
dustrial tribunals, but that there might be some advantage in 
empowering town and county councils to establish them in a 
tentative manner. It would be the function of the councils to 
take the initiative without directly appointing the members, and 
any court of the kind, when approved by a public department 
and established by an Order in Council, would have the statu- 
tory powers exercised in pari materia by county courts. 

These tribunals, it is held, would deal only with disputes 
arising out of existing agreements or trade customs. But all 
the greater and more serious disputes affecting large bodies of 
men, have regard to the future rather than the present, and to 
the modification of existing conditions rather than to their in- 
terpretation. The next question, therefore, is, whether it is 
desirable to establish statutory boards of conciliation and arbi- 
tration. On this point the report concludes that no central 
department could have the local knowledge necessary to attempt 
with success the creation of such institutions, and that the 
intervention of local public authorities cannot be usefully ex- 
tended at present beyond the experimental action just referred 
to. The Commissioners hope and believe that the present 
rapid extension of voluntary boards will continue. At some 
future time it may be found advisable to give them statutory 
powers, but at the present stage of progress " it would do more 
harm than good either to invest voluntary boards with legal 
powers or to establish rivals to them in the shape of other 
boards founded on a statutory basis and having a more or less 
public and official character.'* 

With regard to the promotion of voluntary boards of con- 
ciliation and arbitration, the Commissioners report that, though 
they cannot agree in recommending the direct establishment of 
such boards of the State, they think that " a central depart- 
ment, with an adequate staff, and having means to procure, 
record, and circulate information, may do much by advice and 
assistance to promote their more rapid and universal establish- 
ment." It is suggested that legislation such as that proposed 
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by Mr Mundella last year might do much good by giving the 
Board of Trade a better locus standi for friendly and experienced 
intervention. But care must be taken to guard against any 
injury to the unique position which the Board of Trade now 
occupies. Its statistical duties will, in all probability, increase, 
and " in the collection and preparation of information the im- 
portance of absolute and universally recognised impartiality and 
freedom from any end or purpose except that of exact ascertain- 
ment of facts is so great that care will have to be taken that inter- 
vention, even of the most friendly character, in trade disputes 
shall in no degree impair statistical accuracy and credit." 

The next point dealt with in the report is the appointment 
of official arbitrators. When all concerned are willing to arbi- 
trate, there is often great difficulty in finding an arbitrator. 
" Either the proposed arbitrator or umpire is quite unconnected 
with industrial work, and then the process of informing his 
mind is too long and costly, or he is in some way connected 
with the industrial world, and then one party or the other is apt 
to suspect him of bias or partiality." The Commissioners think 
that this difficulty might be got over by giving a public depart- 
ment power to appoint an arbitrator to act either alone or in 
conjunction with others. If the same persons were frequently 
appointed, they would become arbitration experts, they would 
be fairly free from suspicion of bias, their expenses would be 
paid by the Treasury, and in time, if the system worked well, 
they might be made permanent instead of temporary and occa- 
sional judicial officers, with perhaps power to summon witnesses 
and examine them on oath. 

It will no doubt be very disappointing to those who ex- 
pected a great deal from the labours of the Commission to find 
that on this crucial question of the settlement of trade disputes 
their recommendations are so lame and inconclusive, and their 
joint wisdom has so manifestly failed to find a panacea for one 
of the greatest social evils of our time. But men of wisdom 
and experience must have known better what to expect. There 
is no " divine afflatus " about a Royal Commission, and it is 
not necessarily any more easy for a tribunal of this kind to 

I 
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solve a great problem than it is for the individual. The Com- 
missioners, however, indicate one direction in which an 
improvement of existing machinery is desirable. They hint at 
the lack of adequate provision for dealing with the minor 
grievances of workmen. This matter is one that has been 
taken up and adjudicated upon by the joint-committees that 
are now at work in connection with most boards established in 
the iron, coal, and other industries. But such organisations, as 
we have seen, are relatively few, and it is highly desirable that 
the system should be as far as possible extended. 
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CHAPTER XVIIL 

LABOUR DISPUTES AND THEIR SETTLEMENT 
IN THE UNITED STATES, 

The United States of North America are the most important 
industrial and manufacturing country in the world after Great 
Britain. It is even probable that they are to-day ahead of the 
old country from this point of view. But whether their indus- 
tries as a whole are equally diversified, it is certain that in 
reference to many of them, such as mining, the manufacture of 
iron and steel, the working of other metals, the manufacture of 
railway plant, and above all, the working of railway traffic, the 
United States are by far the most important industrial nation 
in the world. 

This unique position has been attained within such a com- 
paratively short space of time, that it seems only like yesterday 
when the United States could make but small pretensions to 
being an industrial nation, and had little more than a merely 
agricultural reputation. Even so recently as 1880, only 7.6 
per cent, of the total population of the country were employed 
in manufactures, as compared with 15.3 per cent, engaged in 
agriculture, while at the same time 23 per cent, of the popula- 
tion of the United Kingdom were engaged in manufacturing 
industry, as compared with only 7.5 per cent, engaged in 
agriculture.* 

* England's Supemacy^ by J. Stephen Jeans, p. 16. Longmans. 
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If we go further back still, we shall find that the percentage 
proportion of the population of the United States employed in 
manufactures was relatively smaller, while that of the United 
Kingdom was not greatly different. Indeed, even in 1861, 
the industrial population of England was 22.7 per cent, 
of the whole, as against only 10 per cent, employed in 
agriculture.* 

These facts have a more important bearing on the ques- 
tions discussed in this volume than might appear at first sight. 
In the case of a settled and more or less independent agricul- 
tural population, such as that of the United States, there is not 
the same liability to labour disputes that there invariably is 
where the population is shifting and migratory, and engaged 
first in one occupation and then in another. Hence the 
United States have not until quite recently been called upon 
to face to any extent the great economic problems of work and 
wages which had at a much earlier period perplexed and dis- 
turbed our own country; and hence also we should not expect 
to find in the United States the same ripe experience of the 
labour question in its earlier forms and phases, as we must 
have in Great Britain. 

Although in the industrial history of the United States 
unions of some kind have existed since the beginning of the 
present century, it is only since the time of the civil war that 
the labour organisations of that country have attained to any- 
thing like their ])resent importance.f The excitement of that 
period, and the abolition of slavery, gave a strong impetus to 
the movement in favour of organised labour, and in the ten 
following years many new unions and so-called brotherhoods 
were constituted.! Of these by far the most important appears 
to be the "Federation of Organised Trades and Labour Unions 
of the United States and Canada," which was established at 
Pittsburg in 188 r, and which, ten years later, had a member- 

* Englattd's Supremacy, by J. Stephen Jeans, p. 17. 

\ a oyal Commission on Labour: Foreign Reports— The United States, 

p. 7. 

X Ibid., p. 8. 
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ship of 618,000, and claimed to control sixty-two affiliated 
unions. 

Of late years the number of strikes and lockouts occurring 
in the organised industries of the United States have largely 
increased. The period 188 1-9 1 appears to have marked their 
greatest development. Even within the comparatively short 
period 1882-86, the number of strikes reported for the United 
States as a whole had more than trebled, and the number of 
establishments affected had increased more than four-fold.* 
About 42 per cent, of the strikes reported were attributed to a 
demand for increase of wages, and 7.7 per cent, to the resist- 
ance of a proposed reduction of wages. 

Many of the labour disputes that have occurred in the 
United States have been connected with a reduction of the 
number of hands employed, or of the wages paid in a par- 
ticular industry consequent upon the introduction of labour- 
saving machinery. The rate of wages paid in all manufactures 
after the Civil War appears to have largely increased, and this 
fact stimulated the necessity for labour-saving machinery 
wherever it could be applied. The natural inventive capacity 
of the American mechanic was thereupon set to work, and 
within a few years the processes and appliances used in many 
leading manufactures became more or less revolutionised. The 
extent to which this movement involved a notable displace- 
ment of labour may be estimated from one or two examples. 
In the Bessemer steel industry, one man in 1890 could do the 
work, as measured by tons of product, that five men were 
required to do twenty years before. In the boot and shoe 
industry, one man in 1885 could do the work that it required 
ten men to perform twenty years before. And so with most 
other industries in a greater or less degree. 

But while this movement has been carried further in the 
United States than in other countries, we find that the general 
causes of labour disputes are much the same there as in Great 
Britain, and call for much the same mode and conditions of 

* Report of Federal Bureau of Labour on Strikes atid Lockouts. 
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treatment. The most serious strikes are those that have oc- 
curred in the coal regions of Ohio and Pennsylvania, in the 
iron and steel industries, and amongst the men employed on 
railway work. Some of those strikes, and especially those 
organised by the union or society known as the Knights of 
Labour, were of great extent, and were marked by violence and 
disorder of a very serious character. 

The Commissioner of Labour, in his valuable reports on 
American industry, estimated that the total loss to employers 
from suspension of labour throughout the United States be- 
tween 1 88 1 and 1886 was thirty-four millions of dollars. 
Within the same period, the total loss to the workmen con- 
cerned is estimated at about sixty millions of dollars. This 
would mean an average annual loss to both parties of about 
3 J millions sterling a year ; * and if this be taken as the average 
annual loss in the interval that has elapsed since these esti- 
nic-ites were put forward, it would represent a total loss to 
American industry, between 1881 and 1892, of thirty-six 
millions sterling.! 

Having found that labour was becoming more difficult 
to control, that strikes were becoming of more frequent occur- 
rence, and that the losses and difficulties arising from industrial 
dis[)utes were becoming increasingly serious, the attention of 
both employers and employed in the chief American industries 
was naturally turned to England, as the leading manufacturing 
country, for a solution of the problem that was being pressed 
upon iheir notice. 

Several attempts were made between 1870 and 1880 to 
establish boards of conciliation and arbitration in connection 
with particular industries, but the success achieved in this 
direction was not very encouraging. One of the first attempts 
to legislate on the matter was made in the State of Pennsyl- 
vania, where, upon a report presented by my friend Mr J. D. 
Weeks, of Pittsburg, on the working of conciliation and arbi- 

* Converting the dollar at 4.80. 

t Many very serious strikes have taken place since 1886, especially in 
mining and railway industries. 
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tration in labour disputes in England, the State legislature 
adopted the Wallace Act of 1883. This Act provided for the 
establishment of voluntary boards of arbitration; but the awards 
made under it could not be binding unless, and until, they were 
accepted by both parties. This was virtually the principle 
adopted by all the boards of arbitration established in England 
up to that period. Two years later an arbitration Act was 
established in Ohio, which varied the procedure of the Penn- 
sylvania Act, by requiring that both parties must pledge them- 
selves beforehand to accept the award, whatever it might be. 
This provision is of course understood, if not distinctly ex- 
pressed, in every case of arbitration ; but it may possibly have 
a more binding effect on the minds and consciences of imper- 
fectly educated bodies of workmen to have it so stated. 

Other boards of arbitration were afterwards established, in 
the States of Massachusetts, New York, and California ; and in 
1888, Congress passed an Act, published in the Appendix hereto, 
" For the creation of boards of arbitration, or commission for 
settling controversies and differences," between railway com- 
panies, &c., and their workmen. In no case, however, has 
any penalty been attached to the failure of either side to carry 
out an award, so that " there is no sanction attached to the Act 
other than such as may be constituted by a dread of public 
opinion.* 

Differences of a more or less important character distinguish 
the different arbitration boards established in the United States 
from one another. 

The Massachusetts Act of 1886, as amended in 1887, pro- 
vides for the appointment of a State board of arbitration, com- 
posed of three persons, of whom one represents the employers, 
another the labour organisations, and the third is an impartial 
citizen recommended by the other two. The California State 
Board of Arbitration and Conciliation, appointed by an Act of 
1 89 1, is similarly constituted. Of the three "competent per- 
sons" composing it, "one shall represent the employers of 

* Royal Commission on Labour : Foreign Reports, vol. i. 
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labour, one shall represent labour employes, and the third 
member shall represent neither and shall be chairman of the 
Board." 

The constitution of the New York Board of Mediation and 
Arbitration, established in 1887, is somewhat different. One 
of the three arbitrators is to be elected from the party " which 
at the last general election cast the greatest number of votes 
for Governor of this State," another from the party casting the 
second greatest number, whilst a third is to be selected " from 
a boncLJide labour organisation of this State." 

In California, the members are elected for one year only ; in 
New York, for three ; and in Massachusetts, all the members 
serve three years, but only one retires every year, so that the 
persons composing the board are never all changed at once. 
By an amendment of 1890 to the Act constituting the Massa- 
chusetts board, in cases involving special technical difficulties 
the two parties in dispute may each appoint an expert to serve 
on the board for the particular case. All three boards, though 
not nominally compulsory, possess very extensive powers. The 
Massachusetts board may, upon the application of the em- 
ployer, or of a majority of his employes, or of their duly 
authorised agent, open an inquiry, which it may make public 
or not at its own discretion, and at any stage in the proceed- 
ings. Where both parties refuse arbitration, the board may 
attempt to mediate between them ; and, failing that, may, if 
it thinks fit, investigate the cause or causes of the controversy, 
and publish a report, finding the causes and assigning the 
responsibility. 

When a decision is given, it is binding upon the parties for 
six months, or until the expiration of the sixty days' notice of 
an intention not to be bound by it given by one party to the 
other. Two instances are recorded in which such notice was 
given in the report of the Massachusetts board for 1887 ; but 
in neither case was the award interfered with at the expiration 
of the period of notice. 

The New York board has a power of investigation which it 
may exercise when its services as an arbitrator are refused, and 
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after arriving at the facts of a controversy, it may make them 
public and lay them before the legislature. It is also em- 
powered to suggest amendments to the existing laws touching 
labour questions. The California board is similarly charged 
with the duty of investigating all disputes which threaten to end 
in a strike, and is empowered to publish the results of its inves- 
tigation. In its report for 1889 the New York board claims 
that the extensive powers granted to it by the Act deter 
parties " from making undue exactions or unjust conditions ;" 
but neither here nor in Massachusetts, nor in California, is any 
provision made in the Act for compelling the observance of the 
award. The decision of the board is only accepted where the 
parties are willing to accept it. 

The reports of the Massachusetts board for 1888, 1891, and 
1892 speak with satisfaction of the number of wage lists drawn 
up by the board, for which application is often made afterv*ards 
by other manufacturers, and which, therefore, serve as a standard 
of prices. Manufacturers often apply to the board for advice 
in fixing the rate of wages or the price for a new kind of work. 

The report for 1888 states that some firms enter into a 
written agreement with their employes to submit all differences 
which may arise to the arbitration of the board, and that strikes 
and lockouts are thus rendered impossible. The labour 
organisations view such agreements with distrust, as tending to 
make their existence superfluous. All the three boards have 
power in all cases to summon witnesses, and to examine them 
under oath, as well as to require the production of books con- 
taining the record of wages paid. They may also appoint ex- 
perts to assist the arbitrators in cases which present technical 
difficulties. A special voluntary board may always be substi- 
tuted for the State board at the wish of the parties concerned, 
and this temporary body is endowed for the time being with all 
the powers which the Act confers upon the permanent arbi- 
trators. Two instances of the appointment of such a voluntary 
board are recorded in the Massachusetts report for 1887. 

The report of the New York board for 1889 states that laws 
providing for the settlement of disputes between employers and 
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employed by arbitration have been enacted by the Congress of 
the United States, and the Legislatures of Colorado, Maryland, 
New Jersey, Iowa, Michigan, and North Carolina, as well as the 
States previously mentioned. By an Act of 1892, the Governor 
of New Jersey is authorised to appoint a State board of arbi- 
tration to hear appeals from local arbitration boards, as well as 
to arbitrate directly between employer and employed when the 
parties in dispute desire it, and to hold an inquiry into the 
cause of the controversy when they do not.* 

Sli ding-scales for the regulation of wages have been more 
or less adopted in the coal and iron industries of * the United 
States for many years, but these have been subject to frequent 
modifications in consequence of the changing conditions of 
those industries. One of the first scales that was really applied 
in a practical way was that adopted in 1865 by the Sons of 
Vulcan. This scale, which was designed to regulate the rate 
of wages to be paid in the iron industry, only lasted for a few 
months. Its abandonment was followed by a strike, in which 
the workmen were successful ; and another scale was afterwards 
introduced, which gave a considerably higher wage for smelting 
than has since been adopted. This scale was continued in 
existence for seven years, but it ultimately broke down because it 
had not a sufficiently low minimum of price. In other words, 
while it provided for an advance of wages whenever the price of 
iron varied by one-tenth of a cent, above a certain figure, it did 
not provide for a fall of prices below three cents, per lb. When, 
therefore, the price of iron fell below that limit, the employers 
proposed a reduction of wages to the extent of a dollar per ton. 
The workmen objected to this, but were willing to accept a 
reduction of fifty cents. A strike followed, which lasted for 
four months, and whicK ended in favour of the workmen. 

Since that time the wages paid to nearly a^ classes of work- 
men employed in and about the iron and steel works of the 
United States have usually been regulated by the movements 
of prices according to sliding-scales. The adjustment of these 

* Royal Commission on Labour : Foreign Reports^ vol. i. 
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scales to the varying circumstances of the trade has from time 
to time given a great deal of trouble, and has been the cause 
of some serious strikes, including the memorable strike which 
took place at the Homestead works of Messrs Carnegie, Phipps, 
& Co., in 1892. The real and immediate occasion of that 
strike was a proposal made by the employers to reduce the 
basis of the scale, in so far as it applied to certain highly-paid 
classes of workmen, from twenty-six dollars fifty cents, to twenty- 
three dollars per ton, and to make the scale terminable in 
January instead of in July. The workmen objected, first of all, 
to the proposed reduction ; but they objected equally to the 
change of date for the termination of the scale, on the ground 
that in the middle of winter they would not be able to afford a 
possible cessation of work, or a possible resistance to any pro- 
posed variation of the scale. The strike was memorable for 
the incident of the skirmish between the men and the Pinkerton 
detective force ; but it can hardly be said to have added any- 
thing to our knowledge or experience of the most advisable 
methods to apply to the settlement of similar controversies, 
unless it be that of the importance of having the workmen 
correctly informed as to the real facts of the situation. It 
appeared, in the course of a subsequent investigation into the 
facts of the lockout, that the workmen were under the im- 
pression that, since the M*Kinley tariff of 1890 had become 
law, the profits of the employers had increased, and that there 
was, consequently no occasion for any decrease of wages; 
whereas if the real facts as to profits and prices had been 
within the knowledge of the workmen, the dispute would pro- 
bably not have occurred, or would at any rate have ended 
differently. 

Numerous scales have been intro*duced in the different 
coalfields of thg United States, and more especially in the 
anthracite region of Pennsylvania, where such a scale was 
applied to the regulation of the wages of miners as far back as 
1869. These scales did not differ much in principle from 
those that have been adopted in the coal industry of Great 
Britain. They had in all cases what was known as a basis 
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price, and fixed the weekly rate of wages, or the tonnage price, 
in reference thereto. 

In the United States there has been a constant tendency of 
late years to a fall of commodities, and consequently to a drop 
in the prices adopted as the basis of sliding-scales. The 
original basis price of coal was three dols. per ton at Port 
Carbon for anthracite mines ; but this was reduced, first to one 
dol. seventy-five cents, and afterwards to one dol. fifty cents, 
and in both cases the reduction involved more or less pro- 
tracted and serious disputes. In the case of the anthracite 
miners, also, as in the case of the ironworkers already referred 
to, the scale did not provide for a fall of sufficient extent, so 
that there came a time when coal fell below the basis price, and 
the workmen refused to submit to the reduction of wages which 
this movement involved. 

The experience gained of sliding-scales in the United 
States has so far been favourable to their adoption, under 
certain modifications of the system heretofore introduced. One 
of the most essential of these is to have a lower limit suffi- 
ciently far down to meet any probable movement of prices, and 
to have the rate of wages fixed to accord with such limits. It 
is, of course, impossible to provide for all contingencies, and 
in the United States both prices and the cost of production 
have moved downwards so rapidly of late years that no one 
could have anticipated the changes that have actually come 
about. As an example of this, it may be stated that whereas 
the first scale adopted in the anthracite coal trade of Pennsyl- 
vania provided for a selling price of three dollars as the basis, 
the actual realised value of the whole anthracite coal product 
of Pennsylvania in 1891 is stated in the census report for that 
year at only a fraction over one dollar per ton. Again, on the 
basis price of 1869, anthracite coal-miners were to be paid 
fourteen dollars a week as wages, whereas the recent rate of 
wages has been very much under that figure. In Illinois the 
miners engaged in the mining of bituminous coal were paid 
80.2 cents a ton in 1883, and only 68.3 cents a ton in 1890. 
The same sort of movement has been apparent in nearly every 
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important coalfield in the United States ; and it has been 
brought about partly owing to the effect of competition in 
reducing the price of coal, and partly owing to the large supply 
of foreign labour always available, at relatively low wages, for 
mining purposes. 



CHAPTER XIX. 

LABOUR DISPUTES AND THEIR SETTLEMENT 
IN GERMANY, 

Germany has for many years been distinguished as the birth- 
place and cradle of advanced ideas and programmes concerning 
the rights and requirements of labour. This, indeed, is a 
prominent feature of the Shibboleth of the Social Democratic 
Organisation, which has taken so deep a root in the Fatherland ; 
while the Internationalists, the Anarchists, the ** League of the 
Just," and other bodies, secret or otherwise, have either been 
founded for the purpose of advancing the interests of labour 
as against capital, or have placed that idea prominently in the 
forefront of their demands. 

In all German labour legislation and movements there 
may be found traces, more or less palpable, of the influence of 
the mediaeval guilds, which secured large monopolies and 
privileges for industrial corporations. The guilds practically 
controlled all manufacturing operations, and decided what 
new factories should be started, and where, and under what 
conditions. This exclusive privilege was withdrawn from 
the guilds and transferred to the State under the Prussian law 
of 1794. The guilds died hard. They were supported by 
employers, who, in 1845, demanded the establishment of com- 
pulsory guilds, and other reactionary legislation. All this, 
however, was opposed by the workmen, who in the same year 
met and demanded, among other things, a working day of 
twelve hours including meal times, and a fixed minimum 
wage. To settle the conflicting claims of capital and labour, 
the Government established district councils of industry, which, 
however, were not successful. Under the Industrial Code of 
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1869 all existing guilds were placed on a voluntary basis. In 
1 88 1 another law was passed, in the form of additions to the 
Industrial Code, which was intended to encourage the estab- 
lishment of voluntary guilds, with a view to maintaining the 
existence of the lesser industries that were threatened with 
decay. One of the provisions of this Act was designed to 
establish harmonious relations between employers and em- 
ployed, and another was that of deciding disputes between 
members of the guilds and their apprentices. 

As, however, the guilds, even in their modified form, were 
found to be unsuited to all the purposes of modern industry, 
and especially unsuited to solve the problem of maintaining 
harmonious relations between employers and employed^ com- 
binations of employers were formed on the one hand, and 
unions of workmen on the other, for mutual support against 
the demands and operations of one another. Some of the 
organisations took measures for the settlement of industrial 
disputes by conciliation ; and one of the first to undertake 
action of this kind was the National Association of Master 
Printers, established in 1874 at Frankfort-on-the-Maine. 

Germany, however, has been many years behind England 
and the United States in the assertion of the freedom of 
contract, in the recognition of the elementary principles of 
political economy as applied to such matters as the introduction 
of machinery, in the combination of working-men for trade 
purposes, and in the disabilities attached to such organisations. 
German workmen were still struggling to obtain a recognition 
of the right to combine long after trades unions had become 
general in England, and long after labour organisations had 
become a strong power in this country, and were being 
recognised by employers, by the Government, and by other 
constituted authorities as the medium of arrangement with 
large bodies of workmen. The Social Democrats of Germany 
were stirring up the workmen of the country to undertake 
agitation for higher wages. In this latter endeavour the Social 
Democratic party were only too successful. Since the year 
1878, when their efforts were being prosecuted with a con- 
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siderable degree of vigour, there have been more strikes in 
Germany than there had been in any previous period. Most 
of the strikes were undertaken for the purpose of securing a 
higher rate of wages. Some, and one so recently as 1889, 
were occasioned by the introduction of labour-saving machinery. 
Other strikes, again, were designed to bring about a reduction of 
the hours of labour. In the first and the third of these aims, 
the German workmen have certainly been highly successful ; 
but this does not necessarily mean that wages would not have 
been advanced, or that the hours of labour would not have 
been reduced, without the lamentable strikes that have been 
resorted to in order to bring these results about. 

The grand seigneur system of handling large bodies of 
workmen that still obtains in some parts of Germany is well 
illustrated by the following address which was issued to his 
workmen by the Fried Krupp, in 1872 : — 

(Translation from the Royal (privileged) Berlin Gazette 
of June 27.) 

" Essen, yir/«^ 24. 
"To THE Workmen of the Cast-Steel Works. 

" Forty-five years ago I was one of the few workmen in the 
original ruins of these works — my patrimony. The daily wages 
of smiths and puddlers had then been raised from 18 stuber to 
l\ silver groschen (about 9d.), the entire weekly wages being 
T thaler 15 silver groschen (about 4s. 5|d.). For fifteen years I 
gained no more than enabled me to pay to the workmen their 
wages ; for my own cares and labour I acquired nothing more 
than the consciousness of having done my duty. With the 
change of affairs in general, and the progressive success of 
these works, I gradually raised the wages, as an invariable rule, 
of my own will, never waiting to be asked for it. That rule 
shall always remain in force. One useful institution after 
another has been added, and many more are yet in abeyance. 
The utmost exertions have been made to forward the interest 
of the workmen, and their dwellings in progress may be counted 
by thousands. When all branches of industry were lying low. 
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when orders were not forthcoming, I still worked on, and never 
dismissed one faithful servant. Many of an advanced age are 
here now who can prove this. Ask them what had been done 
for them in the year 1848. The recent sacrifices during the 
years of war are well known to you all. Who can count the 
loss caused by the present want of coal? Mutual confidence has 
made these works great. I know that I deserve and possess 
your confidence, and therefore I address these words to you. 

" Before I have occasion to complain of infidelity and 
resistance, I warn you of the fate which periodicals and strolling 
agitators are endeavouring to prepare for the large working- 
class, making, under the mask of benevolence, use of religious 
and moral sentences. Their harvest begins after having irre- 
vocably undermined the existence of your class. They work 
with all their influence for your entire destruction, so that they 
may then cast their nets in troubled waters. Ask after the 
antecedents of these apostles, ask after their domestic and 
moral life. To them the contributions of the workmen for 
disseminating verbal and written scandal are an easier and 
more pleasant method of gain than honest labour offers. The 
Essen News, amongst others, by inventions of all kinds, 
endeavours to throw discredit upon the character of the 
management of my works, and stated yesterday, as a means to 
disturbance, that the conference had been coerced to agree to 
a considerable advance of wages for one class of furnacemen. 
To these and similar broad lies of evil-disposed opponents I 
add the following warning. Nothing — no succession of events 
— will ever induce me to concede anything to force. The 
management, with the benevolence which has always been as 
law to them, will continue to conduct these works in the spirit 
of my principles, and so long on my part as by their enduring 
fidelity I shall consider the workmen as part of this establish- 
ment. There is certainly no doubt that any day I may transfer 
my position to others, and I am equally certain that no com- 
pany of capitalists would excel me in benevolence or willing- 
ness to make sacrifices. Nobody will believe that thirst after 
gain induces me to undergo the trouble and labour with which 

K 
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the management of such a business on my own account is 
connected. Everybody knows how I have always valued 
labour and the labourer ; but may everybody be also assured, 
that a misconception of my sentiments would be sure to root 
up this implanted love for both. 

" May you all be convinced that I never waver in my 
resolves, and that, as I have always done, I do not promise 
without fulfilling what I say! I therefore again warn you 
against the inducements to disturbances of rest and peace. To 
every brave and orderly workman within the circle of my 
undertakings there is, after a moderate time of service, offered 
the opportunity to spend his service pension in his own house, 
in a manner not surpassed in any part of the world. I expect 
and demand full confidence ; I refuse to enter upon any unjust 
demands ; I will, as heretofore, anticipate all just ones ; and I 
ask, therefore, all those who are not content with this to give in 
their notice ; and the sooner the better, so that they may not 
receive notice from me. Let them leave this establishment in 
a lawful manner and make room for others, with the assurance 
that in my house and on my ground, I am, and will ever 
remain, master. Alfred Krupp." 

In the history of German trade disputes, one of the most 
interesting was the general strike of German coal-miners 
which took place in 1889. The miners on that occasion 
demanded an advance of 15 per cent, in wages, an eight- 
hours shift from bank to bank, the filling of the waggons up 
to a certain line, and the rejection of not more than ten 
waggons in all for the whole number of men in each shift 
on the score of insufficient weight. The miners demanded 
further that the timber wanted should be delivered in the 
pit ; that wages should be paid twice a month regularly on 
the ist and 15th; that the fines imposed by the foreman 
should be limited to 25 pfennige (3d.), and that a record 
should be kept of all fines imposed. They also stipulated 
that no delegates or strikers should be victimised; that the 
workmen who had received their discharge-papers should be 
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immediately reinstated ; that overtime shifts should be 
abolished ; that work should not begin on Sundays before 
II P.M. ; that house coal should be supplied at cost price ; 
and that oil, powder, and other necessaries should be supplied 
at cost price. On the 3rd of May, 5,000 miners went on 
strike; by the 6th there were 30,000 more; and on nth 
May the total number of strikers in Westphalia alone ex- 
ceeded 100,000. In Silesia, the strikers numbered 26,000; in 
Saxony, 5,000; and in the Saar district, over 13,000. Even 
collieries which had offered a liberal increase of wages 
were included, and very few of the pitmen in any district 
withstood the pressure brought to bear upon them to abandon 
work.* 

Probably the most remarkable episode of this strike was 
the fact that it was brought to an end by the direct personal 
mediation of the Emperor, who took occasion lo advise the 
adoption of some permanent method of arriving at a mutual 
understanding on disputed matters. 

Germany appears to have been well advanced among the 
nations of Europe in making provision for the settlement 
of trade disputes at an early date. According to testimony 
collected for the Royal Commission on Labour, t it appears 
that special courts for the settlement of industrial disputes have 
in some form or other been provided for by the German law 
since the beginning of the century. 

Councils for this purpose, on the French system known 
as the Conseil des Prud'hommes^ were established on the left 
bank of the Rhine, under the Napoleonic Code, as far back 
as 1 808, and the system was afterwards largely extended, even 
after the Rhine provinces had reverted to Prussia. These 
councils continue to carry on their useful functions until the 
present time. 

Information communicated to the Royal Commission on 
Labour J states that, in the amendment to the Industrial Code 

* Royal Commission on Labour: Foreign Reports^ vol. v. , p. 32. 
t Ibid.^ vol. v., Germany. 
X Ibid.^ vol. v., Germany. 
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of 1 88 1 concerning the guilds, provision was made for the 
establishment of courts of arbitration, for the settlement of 
disputes between members of the guild and their journey- 
men or apprentices ; and a further amendment of 1887 ex- 
tended the jurisdiction of these courts in some cases to non- 
members. Further, the Insurance Laws of 1883 and 1884 
provided for arbitration in disputes between employers and 
their workpeople wilh regard to the amount which the em- 
ployers should contribute to the sick funds, or the compen- 
sation due under the Accident Insurance Law. On the whole, 
however, the State provision for arbitration and conciliation 
in Germany has proved ineffective, and the advocates of this 
method of settling industrial disputes have, ever since 1873, 
made repeated efforts to secure additional powers. Bills on 
the subject were introduced into the Reichstag in 1873, 1874, 
and 1878, but without success. In 1886 a resolution was 
passed — " To request the Chancellor of the Empire to intro- 
duce a bill for the compulsory establishment of industrial 
courts, with the condition that the assessors in such courts 
shall be elected in equal numbers by employers and employed, 
separately, and by ballot." The insertion of the word " com- 
pulsory " was due in a great measure to the influence of the 
Socialist members, and it was omitted in the further resolution 
passed in 1889.* 

The law, finally passed on 29th July 1890, which came 
into effect on ist April 1891, holds to the old principle of 
leaving the institution of industrial courts in the main to the 
communal authorities. It differs from the sections of the 
Industrial Code, which it supplants, by including a series of 
provisions for the formation, under certain circumstances, of a 
board of conciliation. The preamble states, that " in many 
recent strikes it has been felt that, although both sides were 
ready to treat, negotiations could not be initiated without long 



* Lexis, Handwbrterbtich der Staatsivissenschaften^ vol. iii., p. 950, 
Art., " Gewerbegericht," Stieda. Stieda, Das^Gewerbegericht^ 1890, pp. 
50-69. Das Reichsgesetz betr» die Gewerbegerichte^ 1890, pp. 5-10. 
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delay, because no regular and authoritative body existed which 
could undertake the conduct of such negotiations. The present 
law attempts to establish a body of this kind, which may be 
able to facilitate the amicable settlement of differences between 
employers and employed on points concerning the labour con- 
tract, and so to obviate the heavy losses entailed on both 
parties by strikes, or to bring the latter to a speedy conclusion 
where they have actually broken out. It is hoped that the 
constitution of the industrial courts, which ensures special 
knowledge and unbiassed judgment, may command the con- 
fidence of both employers and employed." 

The authorities of a commune, or of a number of com- 
munes combined, may establish such a court; should they 
prove remiss, the employers and workmen concerned may 
appeal to the Central Government to order the establishment 
of a court. All expenses not covered by fees, costs, and fines, 
must be met by the commune. The court consists of a pre- 
sident nominated by the communal authorities and approved 
by the Government, and at least two assessors ; but whatever 
be the number, half must represent the employers and half the 
employed. They are elected by ballot, and must be over thirty 
years of age; neither paupers nor persons under any legal 
disability are eligible, and all persons elected must have resided 
or been employed for two years in the district. Women may 
neither vote nor be elected. The electorate includes all persons 
over twenty-five years of age, who possess the qualifications 
required for assessors. The assessors, who cannot refuse 
election, except for special reasons, are compensated for 
travelling expenses and for loss of time. The contending 
parties may not be represented by lawyers, or by persons who 
are professionally engaged in legal proceedings. The courts 
may take the evidence on oath both of the parties concerned 
and of witnesses or experts, if the matter in dispute exceeds 
the value of 100 marks (;^5) ; and appeal may be made against 
the decision of the court to the regular courts of the district. 

Any industrial court may convert itself into a board of con- 
ciliation when appealed to by both parties. In this case the 
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president nominates four assessors, two from each side, and the 
parties are represented by a limited number of delegates, as a 
rule three from each side ; each party may also elect further 
assessors, provided that equality of representation is preserved. 

The decisions of the court, when acting as a board of con- 
ciliation, are not legally binding, and cannot be enforced ; in 
other cases, the court notifies its decision to the parties con- 
cerned, who must declare within a given time whether they 
accept it or not. If the assessors cannot come to an agreement, 
the president may withhold his vote, and simply declare that 
no judgment can be given. In any case, the result of the 
negotiations must be public. The court must give its opinion 
on industrial questions when required to do so by the Govern- 
ment or the communal authorities, and it is empowered to 
make suggestions to these authorities on matters relating to 
the persons or establishments under its jurisdiction. The law 
recognises the existing rights of the guilds and their courts, 
but calls upon all other industrial courts to revise their con- 
stitution before ist April 1892, and to remodel it in accordance 
with the existing law.* 

So far, 179 courts have been formed in the six largest 
German States, — or 133 in Prussia, 13 in Bavaria, 13 in Saxony, 
9 in Wiirtemberg, 7 in Baden, and 4 in Hesse. Alsace and 
Lorraine, in spite of their great industrial development, have as 
yet taken no advantage of the Act ; and the fact that Saxony 
has no more courts than Bavaria, seems to show that there is 
no definite relation between the provision for arbitration and 
the probable need of it. East of the Elbe there are 8 1 courts, 
but excluding the Potsdam and Schleswig districts only 52. 
The official statistics for Wiirtemberg state that up to the end 
of 1892 one court, that at Geisslingen, had not yet taken any 
action. During 1892, the remaining eight courts considered 
160 complaints brought by employers against their workpeople, 
and 1,320 complaints brought by workmen against their em- 

* Lexis, Hattdworterbuch der Stoat swissenscha f ten ^ vol. iii., p. 950, 
Art., "(iewerl>egericht," Stieda. Das Reichsgesetz hetr. die Gewerbe- 
gerichte, i8go. 
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ployers. A judgment was given in 410 of the 1,480 cases, 711 
were settled by compromise, 291 were withdrawn, and 68 were 
pending at the end of the year. Thus the cases settled by 
compromise amounted to about 50 per cent, of the whole, whilst 
those in which a judgment was given w^ere only 25 per cent. 
A very large proportion of the cases were settled within a week. 

In Berlin, the election of assessors only took place on 
20th February 1893, although the law came into force on 
ist February 189 1. The Berlin court consists of 420 assessors, 
210 from each side; and the statutes provide that the pre- 
sident, nominated by the magistrate, and confirmed by the lord- 
lieutenant {Oberprdsident\ must summon two assessors to each 
meeting. These assessors should, as far as possible, according 
to the statutes, be persons of the same trade as the disputants, 
or of a cognate trade ; but this agreement seems likely to lead 
to confusion and delay, since the number of cases considered 
in one day would involve either the summoning of a number 
of assessors, or the postponement of cases until there was 
enough in a given trade to occupy the court for one day. The 
method of electing assessors adopted in Berlin appears open to 
objection, and contrasts unfavourably wiih the simpler method 
in use at Frankfurt. Here each voter must merely prove his 
right to vote on the election day itself ; whilst in Berlin, voters 
are required to register their names on lists in the various 
electoral districts before a given date. 

In the mining districts, the expense of organising the 
industrial courts is borne by the State instead of by the com- 
munal authorities, in accordance with the section of the law 
w^hich provides that "any division of the administrative dis- 
tricts for a special purpose must be carried out after a uniform 
plan by the central authorities {Landesbehorden) in place of 
the local authorities." On ist April 1893, five courts were 
instituted for the mining districts, — two of which were for 
Silesia, and one each for Westphalia, the Aix la Chapelle, and 
Saarbriick districts.* 

* Sozialpolitisckes Centraiblatt, vol. ii., 1892-93, pp. 207, 241, 288, 
494- 
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The Industrial Code of 1869, which regulated the indus- 
tries of the Empire, contained a section, since repealed by the 
Act of 1890, which enacted that "disputes between indepen- 
dent industrial employers and their workmen respecting the 
commencement, continuation, or termination of the labour 
contract, their mutual obligations under it, and the granting or 
contents of certificates, must be submitted to specially appointed 
authorities in so far as such exist. Where such authorities do 
not exist, the matter must come before the regular communal 
authorities, against whose decision an appeal can be made at 
law. By local statutory regulations, courts of arbitration may 
be instituted by the communal authorities for the settlement of 
such disputes, the members of these courts being chosen from 
among the employers and the employed in equal numbers." 

In 1870, the Prussian Minister of Commerce addressed a 
circular letter to the provincial authorities, recommending them 
to give effect to this section by establishing courts of arbitra- 
tion. In 1869 one court was established, in 1870 four; but 
whilst the numbers rose in 187 1 and 1872 to 19 and 21, they 
fell again to 7 and 4 in 1873 ^^^ i^74- At the end of 1889 
only 74 in all had been created, and of these only 14 were 
formed between 1S80 and 1889. Even amongst those nomin- 
ally created some were never definitely organised owing to lack 
of business ; "and it is worthy of note, that whilst several cities 
of small importance instituted courts of arbitration, great cities 
in many cases did nothing in consequence of the difficulties 
which they experienced in electing members." Although the 
authors of section 108 of the Industrial Code had had in view 
the formation of courts, which should intervene in collective 
disputes, the statutes of most of the tribunals actually estab- 
lished only empowered them to deal with individual matters. 
Leipzig, Frankfurt, and Berlin were exceptions to the general 
rule; the statutes of these courts directed the tribunal "to 
intervene as a board of conciliation whenever a strike was 
threatened or had already been declared, or whenever difficul- 
ties arose with regard to proposed wages or other conditions of 
labour." 
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In Leipzig and Frankfurt this intervention could only take 
place on the request of both parties to the dispute ; in Berlin, 
it was sufficient that one should request the services of the 
court. It does not, however, appear that any use was made 
of these powers, and no instance can be found of any strike 
which was settled by the arbitration of any State court. 

It would appear that, alike in Germany and in Austria, the 
inspectors of factories are often called upon to act as mediators, 
and to offer judgment on disputed points. In one case an 
inspector reported that in the year 1889 he had given 635 
written opinions on points connected with factory labour. 



CHAPTER XX. 

LABOUR DISPUTES IN FRANCE. 

The country that originated and carried into successful daily 
practice the admirable system of Conseils des Prud* hommeSy may 
fairly claim to have taken an early and a prominent part in the 
establishment of the system of industrial conciliation. Never- 
theless, France has not escaped the difficulties and dangers 
that accompany and result from industrial disputes on a large 
scale. As we have elsewhere shown, industrial questions of a 
general character, and affecting large areas of productive 
operations, are not affected by, nor meant to come within the 
cognizance of the Prud* homines system ; and that system, there- 
fore, leaves the more serious phases of the industrial problem 
as far as ever from settlement. 

This fact was realised at an early stage of the history of the 
councils of experts, and hence it came about that steps were 
taken to supplement their functions and complete their work 
by syndical chambers, which, however, are of comparatively 
recent date, and do not quite cover the same ground as a 
board of arbitration of the ordinarily industrial type. 

The syndical chambers are of two different classes — those 
established among employers as such, and those founded by 
workmen as such. In 1891, there were 1,212 of the former and 
648 of the latter throughout France. 

The employers' syndicates are generally of a commercial 
character, and are mainly concerned with the settlement of dis- 
putes between employers only. Some of the workmen's syndi- 
cates, however, do provide for conciliation in disputes of an 
industrial character, and others specify in their rules that no 
strike shall be declared before all means of conciliation have 
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been exhausted, and that " every strike declared without the 
authority of the central committee shall be at the cost of the 
sectional committee." Some of the mixed syndicates have 
formed joint-committees for conciliation ; and in other cases, the 
separate syndicates of employers and employed have come to- 
gether, and have made the necessary arrangements for the 
conciliation of labour disputes. 

This system was, however, at the best only partial and 
intermittent, and hence it was felt that a more comprehensive 
and complete system was required to deal with industrial dis- 
putes as they arose. Long pourparlers between employers and 
employed, and numerous discussions in the Chamber, ultimately 
evolved the new law of arbitration of 27th December 1892. 

This law has been defined as attempting " a compromise 
between a purely voluntary or permissive measure and a measure 
worked by State initiative. It does not — in the meantime at 
least — organise permanent boards, but seeks to prevent indus- 
trial crises. It offers help, but does not impose it." * 

The new law provides for both conciliation and arbitration. 
If when a dispute is threatened, or has actually taken place, the 
disputants do not attempt to settle it by conciliation, the local 
justice of the peace is required to "take every possible or 
prudent step to induce the parties to submit the case to the 
machinery offered by the law." That machinery is fully pro- 
vided for "at the least possible effort and cost to the dis- 
putants."! The arbitration is organised by the magistrate 
after consultation has failed, but no provision is made for cases 
where arbitration is refused by one or both parties, or when 
either party repudiates an award. The raison (THre of the 
system and its intent is set forth in an official document, from 
which the following paragraphs are taken : — 

" Attentive observers have not failed to recognise that the 
best means of avoiding and overcoming the irritation arising 
from these differences, which in many cases spring from the 



* Royal Commission on Labour: Foreign Reports^ vol. vi., p. 51. 
t De la Coticiliation et de V Arbitrage^ p. 602. 
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most trivial causes, is to bring about more frequent meetings 
and wider exchanges of views between the men, who usually 
only fight because they lack the means of appreciating and 
rendering justice to their respective intentions. 

" Experience has everywhere justified this view, under the 
inspiration of which private initiative has established in Eng- 
land, Belgium, and America, admirable institutions of concilia- 
tion and arbitration, which, putting the masters and workmen 
in the same factory or the same industry in permanent relations, 
permit them to look into and to quietly decide, as soon as they 
appear, their trade disputes, and finally unite the representatives 
of capital and labour in perfect agreement. 

"The law of the 27th December 1892 has the same objects 
in view, and for the future it points out clearly the way by 
which they may be obtained. This hope will not appear 
chimerical, if it be observed that, far from manifesting any 
desire to artificially create a current of opinion, the new law is 
in direct harmony with old aspirations, which were clearly 
evidenced during the strikes of recent years. 

"The tendency to substitute argument and peaceful dis- 
cussion for the abrupt cessation of labour, for strikes, in fact, 
has been observed several times in France ; on the other hand, 
several remarkable strikes have been fortunately terminated by 
conciliation and arbitration ; finally, nearly half of the work- 
men's unions, constituted in accordance with the law of 1884, 
have spontaneously imposed upon themselves, by their statutes, 
the obligation to only resort to a strike after having exhausted 
all the means of conciliation. 

"The law of 27th December 1892 can only be put into 
motion by three classes of persons — masters, workmen, or, fail- 
ing them, the justices of the peace ; but you will be able to 
contribute very materially to make it popular. 

" Certainly, the arbitration organised by the law of 1892 is 
only optional ; it can be protested against or rejected quite in- 
dependently ; the liberty of joint action or of resorting to strikes 
remains entirely without any restriction. But the free pro- 
cedure instituted by the law is so simple, it is so adapted to 
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receive an almost instantaneous application in all cases, in all 
places, and with the least possible disarrangement ; it is so con- 
siderate of all susceptibilities and interests, that you should not 
hesitate to recommend it on every occasion. 

"This procedure is suited, in fact, to the conflicts which 
extend to all the various branches of an industry which may be 
spread over several communes or confined to one district, as 
also to those persons who are only interested in a single work- 
shop, a single factory, or a section of a factory; it applies 
equally to the differences which occur in temporary works with 
a temporary staff, such as certain agricultural works, and road- 
making ; it may be offered to workmen who have already ceased 
labour, as well as to those who are resolved only to resort to 
strike after having exhausted all means of conciliation. The 
infringement, also, of the liberty of labour, of which certain 
strikers may be guilty, should not deter you from making every 
effort to bring the opposing parties to the consideration of the 
advantages of the law of the 27th December 1892."* 

It is clear from these citations that the new law of arbitra- 
tion in France is purely permissive and voluntary. The prefect 
has only to see that the method or system of mediation pro- 
vided for is apphed or put in the way of application. He 
presents, in point of fact, the neutral ground on which the 
parties interested may meett He is not called upon to give 
decisions on the conflicting claims before him ; " and far from 
having a preponderant voice in the discussion, he has not even 
a deliberative voice. He can only preside if the interested 
parties express a desire for it." 

Here, again, the influence of public opinion is rehed upon 
to deal with " a strike without motive or an unjustifiable resist- 
ance to these councils for reconciliation and pacification."J 

The question of the prevention and settlement of strikes 

* Circular addressed by the Minister for Commerce and Industry to the 
Prefects of France on the application of the new law of Conciliation and 
Arbitration. 

t Royal Commission on Labour: Foreign Reports^ vol. vi. , p. 52. 

% De la Conciliation et de V Arbitrage^ p. 601. 
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has assumed much greater importance in France within the 
last few years than it had in any former period. The tendency 
has been for labour disputes to increase year by year ; and the 
number that has occurred during the last five years is probably 
larger, at any rate from the point of view of their duration and 
extent, than in the previous twenty years, so that the means of 
dealing satisfactorily with such disputes became an increasingly 
urgent problem. Most of the recent strikes in France have 
been due either to demands for an increase of wages or to 
proposals for a reduction of wages. In the mining industry, 
eighty-eight strikes are stated to have occurred since 1852, of 
which forty-six were caused by a demand for an increase of 
wages, and only five were against a reduction of wages. 

In France, as in other countries, with or without resort to 
arbitration, the wages of operatives engaged in productive 
industry have advanced considerably within recent years. 
Ample statistics illustrative of the fact are to be found in my 
own papers, read before the Royal Statistical Society,* and in the 
Royal Commission (on Labour) Reports on France.! 

* "On the Comparative Earnings and Efficiency of Labour in Different 
Countries," 1884 ; and ** On the Recent Movement of Labour in Different 
Countries in Reference to Earnings," &c. 1892. 

+ Foreign Reports^ vol. vi. 



CHAPTER XXI. 

LABOUR DISPUTES IN OTHER COUNTRIES, 

The great strike movements which have of late years been 
equally characteristic of Continental and English industries are 
of comparatively recent origin, mainly because of the labour 
laws that prevailed until recently. The report of the Trades 
Union Commission, which was published in 1869, showed that 
at that time there were no trade unions in Belgium, the law 
having prohibited coalitions between workmen with a view to 
increase wages under a penalty of one to three months' im- 
prisonment, until a few years previously, and even up to a 
later date the law imposed penalties against attempts to fetter 
or control the liberty of others. In France, combinations to 
influence the rate of wages were also illegal up to a recent date, 
and even in 1869 meetings could not be held without the sanction 
of the Prefecture of Police. In the States of the Zollverein, 
trades unions were unknown until 1869, being against the law 
until 1867, when several clauses of the Industrial Code of 1845 
were repealed, giving greater liberty to workmen to combine 
for certain purposes. As regards other Europeon countries, 
the Trades Union Commission reported in 1869 that in Russia 
no combinations of workmen exist for the purpose of regulating 
the price of labour employed for mining or manufacturing pur- 
poses, and the same may be said with regard to the Netherlands. 
In Denmark, associations of workmen are formed, the sole 
object of which is to raise funds for the relief of sick and infirm 
members, and for the payment of the burial expenses of those who 
die, but strikes for higher wages are of very unusual occurrence. 
Strikes are contrary to law in Austria, and are immediately put a 
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Stop to by the police, the ringleaders being liable to imprison- 
ment for a term of eight days to three months. The penal 
code of Italy enacted that any combination among employers 
to compel their workmen to accept a reduction of wages, or to 
receive commodities in whole or part payment, if such should 
be followed by some overt act in execution of it, shall be 
punished by imprisonment not exceeding one month, and a 
fine of not less than loo or more than 3000 francs. Every 
combination amongst workmen for the purpose of suspending 
or impeding work, or increasing its costs without reasonable 
cause, shall be punished with three months' imprisonment 
whenever it has begun to be carried into effect. In both 
instances promoters are liable to six months' imprisonment. 

In view of the several laws against combinations, it is clear 
that it was a dangerous thing in most Continental countries to 
attempt to force up the rate of wages by pressure of a physical 
kind. In some cases where strikes were attempted, as at 
Brunn in 1867, the ringleaders were arrested. The workmen 
of Italy were probably as free as any, and several strikes were 
carried out, which generally ended in a compromise. In 
France, workmen's societies became active about 1865-66, and' 
in the five following years a number of minor strikes were 
engaged in, and usually to the advantage of the workmen, who 
had, however, a very low rate of wages, which would probably 
have been improved in any case by the course of economic 
events. In some cases, indeed, the workmen who came out 
on strike ran grave risks ; and even so recently as October 1869, 
a number of workmen at the coal mines of Aubin, who had 
come out for a rise of wages, were killed in encounters with the 
authorities. 

Belgium, — In the active and industrious little kingdom of 
Belgium we have an example of a condition of industrial life 
which is in some respects of a very low type. The workmen 
have, until lately, had but little education, they have been 
accustomed to work very long hours, to live in a penurious 
style, to earn exceptionally low wages, and to have but im- 
perfect resources of organisation. The employers, on the 
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Other hand, have had to contend with great difficulties in 
building up their national industries. The mining resources 
of the country are really poor and meagre, although developed 
on a considerable scale. The coal deposits are difficult and 
expensive to work ; the iron ore deposits adapted for utilisation 
are almost exhausted, so that most of the ores used have to 
be imported from Germany, France, or Luxembourg; and the 
country can hardly be said to be endowed with any com- 
pensating advantages in the shape of commanding shipping 
resources, great wealth, cheap money, or highly efficient skilled 
labour, such as England has long enjoyed. Belgium, indeed, 
has made such progress as it has succeeded in achieving, 
mainly in consequence of its cheap labour ; and the levelling up 
of the general conditions of that labour to the English standard, 
would be likely to mean the loss, more or less partial at any 
rate, of the manufacturing prestige of the country. 

For this reason, although the general rate of wages has 
greatly improved within recent years, it is still relatively low ; 
and measured in terms of the product of mining and metal- 
lurgical industry />er capita^ is relatively less efficient than the 
labour of neighbouring countries. But of late years the work- 
men of Belgium have put forward claims to share in the 
general amelioration of the conditions of work and wages that 
were taking place in other countries. They have not been so 
successful as the workmen of either France or Germany, 
much less the working men of Great Britain. Recent official 
statistics show that only in the province of Li^ge have the 
hours of mining labour been brought anywhere near the level 
of the hours worked in the principal mining districts of the two 
adjoining countries. In all the other provinces the miners 
work ten hours a day from bank to bank, and they work these 
ten hours for less money than is paid for a shorter day in com- 
peting countries.* 

Nevertheless, the working men of Belgium appear to have 
made very little effort to secure an improvement in their cir- 
cumstances until a comparatively recent period, and it is only 

* Report of the Royal Labour Commission, 
L 
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within the last ten or twelve years that strikes have become 
specially numerous or important. Mainly in consequence of 
the increase of trade disputes, a Labour Commission was con- 
stituted by royal decree of 15th April 1886. The report of 
that commission is a storehouse of valuable information as to 
the history and conditions of Belgian industry. Since the 
commission reported, labour legislation has received a con- 
siderable impetus, mainly as a result of its recommendations. 
In 1887, a law was passed instituting councils of industry and 
labour; in 1889, another measure was legalised revising the 
law under which councils of experts were previously appointed 
on the Hues of the Prud^hommes of France; and in 1889, legis- 
lation was adopted to regulate the labour of women, young 
person*!, and children in factories, &c. 

It will be seen, then, that even in Belgium the working 
classes appear to be realising a higher ideal of labour. But 
this has not been attained without a good deal of friction and 
conflict. Many causes have operated to increase these rela- 
tions, in spite of ameliorative legislation. One cause is said 
to be the abolition of the old guilds, the members of which 
respected the rights of others, while themselves striving for the 
recognition of their own.* Other causes are perhaps more 
common to all industrial countries alike, such as the more 
general introduction of labour-saving machinery, the establish- 
ment of large factories and workshops which has done much 
to separate the individual employer from the individual work- 
men, and the necessities of economical production entailed by 
foreign competition. 

Trade unionism is not so general among the industrial 
population of Belgium as it is in some other countries, and 
hence they are not, as a rule, so well organised for purposes of 
mutual action with or against employers as in some other 
countries. Even among miners, who have probably in Bel- 
gium, as in France and Germany, proved the most trouble- 
some class of workmen to deal with, the general union or 

* M. Prins* Report on Trade Associations, 
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federation has less than one-half the total number on its 
books.* 

Although there are no official returns of the total number 
or the objects of strikes in Belgium of late years, the infor- 
mation collected for the Royal Commission on Labour! shows 
that the strikes were generally organised for the purposes of an 
increase of wages, a reduction of the hours of labour, the 
establishment of a minimum wage, or for the reinstatement of 
dismissed members of trade unions. One variety of the genus 
strike appears to be frequent in Belgium that is less known in 
other countries. It is stated that in May 1887, 30,000 miners 
went out on strike for purely political purposes, and that such 
strikes are now of frequent occurrence, although unknown pre- 
vious to 1 886. J 

Since the earlier part of the century, the French system of 
Conseils des PrucThomvies has been carried on more or less 
successfully in Belgium, and has apparently found plenty of 
work to do. During the last twenty years the lowest number 
of cases disposed of by these councils in any one year has been 
2,761, and the highest number has been 5,078. Of late years 
the number of cases dealt with has shown a tendency to in- 
crease considerably. By far the largest number of these cases 
have been ananged by conciliation. Of the 5,078 cases dealt 
with in 1891, 3,250 were settled in this way, while 838 cases 
had to be referred to arbitration, 967 cases were left undecided 
by the action of the parties concerned, and 23 cases were left 
pending. Of the same grand total, 4,782 cases were disputes 
between employers and workmen, and 215 cases were differ- 
ences between the workmen themselves. According to the 
special law of July 1889, following the recommendations of the 
Labour Commission already referred to, special councils for 
certain industries, or groups of industries, can be established 

* The official statistics show that there were 119,000 men employed in 
and about coal mines in 1891, and that only about 50,000 were members of 
the miners' federation. 

t Royal Labour Commission : Foreign Reports ^ vol. iv., p. 15. 

X Ibid.f vol. iv., p. 15. 
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in the same district, provided that the industries are of sufficient 
importance, or special chambers can be established in one and 
the same council. The employers and the workmen each meet 
to elect their several representatives, and vote by ballot. Half 
of the representatives retire every three years, but may be re- 
elected. The president and vice-president, gne of whom must 
be an employer and the other a workman, are appointed by 
Royal decree from the members of the council, or from a 
double list of candidates chosen by employers and employed. 
Where several chambers are included in a council, they elect 
their own presidents and vice-presidents. Each council ap- 
points from among its members a board of conciliation (Bureau 
de condliation)^ composed of one employer and one workman. 
An election is held quarterly, when the same members can be 
re-elected. The board meets at least once a week, and con- 
siders all matters in dispute before they are brought before the 
council, to which they must be referred if the board fails to 
arrange them. 

The council meets at least twice a month, and can only sit 
when an equal number of employers' and of workmen's repre- 
sentatives are present, two of each forming a quorum. These 
cannot include the president and vice-president, unless they 
were appointed from among the members of the council. If 
the council is unable to hold a session, owing to the absence of 
any member from two consecutive meetings, such member is 
summoned before the court of appeal in the district, and sen- 
tenced to a fine of from 26. to 200 francs, and from three to 
eight days' imprisonment, or to one only of these penalties. 
The councils deal with disputes between workpeople, or be- 
tween employers and workpeople, arising in connection with 
labour and wages. Without prejudice to the proceedings 
before the ordinary tribunals, they may also punish breaches 
of contract, and conduct tending to a breach of the peace. 
The punishment in such cases may not exceed a fine of 25 
francs, and an appeal may be made within eight days to the 
civil court of first instance in the district. Matters outside the 
jurisdiction of the councils, such as disputes between employers, 
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may, with the consent of both parties, be brought before them. 
The prud'honimes pronounce judgment without appeal for sums 
not exceeding 200 francs ; above that sum, appeal may be 
made to the tribunal of commerce, or, in matters relating to 
mines, to the civil tribunal of first instance. The clerk of the 
council gives one day's notice to the parties of the place, 
date, and hour, when they are bound to appear, together 
with their witnesses. Should either party fail to appear, 
judgment is given by default, but in certain cases the parties 
may be represented by proxy. No lawyers are employed. 

The expenditure incurred is provided for by all the com- 
munes comprised in the council and districts, in proportion to 
the number of workmen employed in each commune. 

An important strike of miners occurred at the Mariemont 
Collieries in 1875, which led M. Julien Weiler, the engineer, 
to take steps to establish chambers of explanations, which were 
really committees of conciliation, and which, after a consider- 
able period, marked by great distrust on the part of the work- 
men, came to be established on a firm basis. 

In January 1888 a council of conciliation and arbitration 
was instituted at both Mariemont and Bascoup for all classes 
of workmen employed there. The rules of the two councils 
are almost identical ; each is composed of six representatives 
from among the staff {agents gradb\ including the general 
manager, and six other members are appointed to act as 
deputies. The workmen's representatives are nominated by an 
electoral body of thirty-six delegates, appointed by a majority 
of the votes of the workmen employed at the various pits, 
which are classed in six groups for the election of delegates. 
Only those workmen can vote who are over twenty-one years 
of age, and have been employed for at least six months at the 
colliery. The delegates and the company's representatives 
must be over thirty years of age, and have been engaged at 
the colliery for at least five years. A board, consisting of the 
workmen's president and secretary, and an assessor chosen by 
the meeting, conducts the election of the workmen's repre- 
sentatives, who are elected from among the delegates by a 
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majority of votes. The members of the council serve for two 
years ; half retire annually, but may be re-elected. A president 
and vice-president are appointed annually, one president and 
one secretary being chosen from the workmen. Chambers of 
explanations, to elucidate technicalities, may, if necessary, 
be established in any branch of the industry. Where these 
chambers exist, all questions must be submitted to them before 
being referred to the council. If necessary, boards of con- 
ciliation {^Bureaux de conciliation) are instituted to examine 
questions which concern one group only, and matters which 
they cannot decide are referred to the council. 

The president convokes meetings of the council, at which 
two-thirds of the representatives of each side can form a 
quorum. Questions of general interest must be discussed by 
the whole of the representatives. The president has one vote 
only ; in case of an equality of votes the question is referred to 
the management of the company. Prior to the examination 
of a disputed point, and during its discussion, work must be 
continued under the conditions which existed when the diffi- 
culty arose. Both parties agree to accept the council's decisions, 
which are valid for at least three months, and the same question 
cannot be revived within that period. All the expenses of the 
council are defrayed by the company. Each representative 
and delegate is allowed two francs for each meeting that he 
attends, and is indemnified for all time thus lost ; the secretaries 
receive in addition an annual salary determined by the council. 

In consequence of the riots which occurred in the spring 
of 1886, it was considered necessary to establish some institution 
by which differences arising between employers and employed 
might be amicably settled. On 29th October 1886 two 
schemes were submitted to the Labour Commission by MM. 
Brantz and Denis, the former for the establishment of councils 
of conciliation, the latter for the institution of elective bodies 
which should concern themselves both theoretically and prac- 
tically with all labour interests, and which should establish 
councils of conciliation wherever and whenever necessary. On 
5th May of the same year M. Fr^re-Orban had brought before 
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the Chamber a Bill for the establishment of councils of industry 
and labour, which became law on i6th August 1887. 

These councils are instituted to be " primarily adminis- 
trative bodies, charged with the collection of statistical data 
bearing on the state of industry, price of food, rate of wages, 
averages of rents, both at home and abroad, and on all matters 
connected with trade and labour ; and secondarily, consultative 
institutions, bringing masters and men together, in the absence 
of any industrial struggle, and before any contest should break 
out, to deliberate and pronounce an opinion on all matters 
affecting their common interests." In certain cases the Govern- 
ment is obliged to consult these councils. Thus they differ 
both from the councils of conciliation and arbitration, and 
from the councils of prucThommes. The former are voluntary 
tribunals due to private initiative, and their action is restricted 
to the amicable arrangements of industrial disputes. No 
general rules exist as to their electorate or mode of procedure. 
The main differences between the councils of industry and 
la')Our and the councils of prud'hommes are, that the latter 
consider questions arising out of a violation of contracts, and 
their deliberations and decisions are based on these contracts. 
They cannot compel an employer to pay a higher wage than 
that which he had undertaken to pay, or to decrease the hours 
of labour, if a given number of hours were explicitly or tacitly 
agreed to beforehand. The councils of industry and labour, 
on the other hand, deal with questions in which no contract is 
presupposed; their object is to induce the formation of new 
contracts on the best possible terms. To this end, it is 
necessary for them to be able to form an estimate of the 
state of the industry, the intensity of competition, the customs 
of the locality, and all other matters affecting industrial pro- 
duction. Again, the decisions of the prud'hommes are binding; 
whereas the opinions expressed by the councils of industry 
and labour may be accepted or not, at the discretion of the 
parties concerned. 

The law of i6th August 1887, instituting the councils of 
industry and labour, was largely based on the law of 1859, 
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reconstructing the councils of prud^hommes. Considerable 
difficulties arose as to the interpretation of articles 4 and 5, 
respecting the election of candidates, which referred to the 
analogous clauses in the law of 1859. The Royal decree of 
31st July 1888, explaining the means of enforcing the law of 
1887, was also necessarily based on the law respecting pi-ucP- 
hommeSy the revision of which was already under discussion. 
On the publication of the law of 31st July 1889 concerning 
councils of prud^hommes^ it was found necessary to make im- 
portant modifications in the law constituting the councils of 
industry and labour; and a Royal decree was published on 
iSth August of the same year, by which the education test, and 
residence in the district of the council, are no longer required 
from electors. 

The councils are established by Royal decree, either spon- 
taneously, or at the request of the communal council, or of 
employers or employed residing in the district. The extent of 
the councils, and the number and nature of their sections, are 
determined by the decree. Each council is divided into 
sections corresponding in number to that of the industries in 
the locality of sufficient importance for representation. From 
six to twelve representatives of employers and men are com- 
prised in each section. 

Switzerland, — According to the Foreign Reports of the 
Royal Labour Commission, in the case of trade disputes occur- 
ring in Switzerland, mediation, especially when undertaken by 
State officials {Staatsmdnner and Beamten\ or other persons of 
recognised standing, has proved increasingly successful of late 
years, and may probably be expected to extend its beneficial 
influences. 

The association of employers and employed for the promo- 
tion of a common object is suggested by Herr Krebs as an 
excellent means of encouraging good relations and closer com- 
munications between capital and labour. Such objects may be 
found in the institution of technical schools, the examination of 
apprentices, the organisation of sick funds, and similar associa- 
tions. The formation of courts of arbitration and conciliation 
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on the English model is an idea which finds favour with both 
parties, and has been carried into effect in some instances, 
though in general neither employers nor employed are suffi- 
ciently well organised to make such boards a complete success. 

Boards of conciliation and arbitration have already been 
instituted in connection with twenty-five trades unions, and in 
some cantons they have been established and supported by the 
cantonal governments. 

The principal object of these boards is to draw up wages 
lists and workshops rules, which employers and employed both 
agree to observe. The unions in which they have been estab- 
lished have found them both active and efficient. The board 
of the Embroiderers' Federation considered 665 cases of dis- 
putes between October 1885 and March 1889, 554 of which 
it brought to a satisfactory conclusion. The cantons where 
they have been established are Geneva, Neuchatel, Vaud, and 
Urban Bale. 

The Tribunaux d* Arbitrage Indus triel^ which were instituted 
at Geneva in 1874, consisted of a justice of the peace as pre- 
sident, and two arbitrators, elected respectively by the employers 
and employed. These arbitrators acted from political motives, 
and hence the board proved a failure. They were consequently 
abolished in 1883 to make room for Conseils de prud'homnus 
on the French pattern. Disputes referred to these courts 
are first brought before the conciliation board, then before the 
board of arbitration, while a court of appeal gives the final 
decision as to all cases in which the damages are estimated at 
more than 500 francs. The judge and clerks are paid by the 
State, and the whole process is free both to employers and 
employed. Besides their judicial functions, the prud'hommes 
are authorised to superintend the training of apprentices, the 
sanitary condition of workshops, and to make recommendations 
to the Government for the advancement of trade and industry 
in the canton. They thus form a kind of chamber of com- 
merce {Gewerbekammer). 

A peculiar feature in the constitution of these boards is that 
counsel are not allowed to either side {Advokaten sind ausgesch- 
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Iossen\ but plaintiff and defendant are represented by members 
of the trade to which they belong. To facilitate this represen- 
tation the prii(f/wmm€S are divided into ten trade groups, com- 
prising (i) the watch industry, (2) jewellers, (3) building 
trades ; (4) wood- workers ; (5) metal workers ; (6) clothing 
trades, (7) food and chemicals, (8) paper and printing, {9) 
transport, (10) banking and commerce. 

In 1888, 753 cases were brought before the board of con- 
ciliation, 21 of which were withdrawn and 522 were settled; 
the remaining 2 1 o were passed on to the board of arbitration, 
203 of which were settled by it and 6 by the court of appeal. 
The total number of cases for the first three years amounted 
to 2,182; of which 1,995 concerned questions of wages and 
compensation, 113 were cases of dismissal, 12 were connected 
with men who had left work without warning, 55 with breach 
of apprentice rules, 5 with certificates {Forderurtg eines zeug- 
msses), and 2. with breach of contract. The disputes on wages 
questions thus form 91.3 per cent, of the total number; and 
the percentage of disputes settled by conciliation, which in 1885 
amounted to 53.6, had risen in 1888 to 69.3. The beneficial 
results of the board are stated to meet with general recognition, 
and it is proposed to extend its competence to agriculture also.* 

An Act conferring similar powers was passed at Neuchatel 
in 1885, with this difference, that whereas the Geneva boards 
are compulsory, in the canton of Neuchatel they are optional, 
and are only formed in places which obtain the necessary 
powers from the cantonal government. Each board consists 
of from sixteen to thirty sworn members, and the president, 
who is elected for six months, is alternately an employer and a 
workman. Each board has a court of conciliation and a court 
of arbitration. The officials of the board are elected and paid 
by the cantonal government. These boards possess the same 
administrative powers as those of Geneva. Chaux-de-Fonds is 
the only place which has hitherto availed itself of the powers 
conferred under this Act, but the court established there has 

* Royal Commission on Labour : Foreign Reports. 
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become a fixed institution, and is now regarded as indis- 
pensable. 

A law authorising voluntary boards of arbitration and con- 
ciliation was passed for Canton Vaud in 1888; and in the 
following year boards were established at Lausanne, Vivis, 
Yverdon, and Ste. Croix. 

A compulsory board of conciliation and arbitration for 
Urban Bale was established in 1889. 

A voluntary board of conciliation and arbitration was 
instituted by the board of Ziirich in 1889. A federation was 
first formed, consisting of the employers' associations and trades 
unions of Zurich and the neighbourhood. Its object was the 
prompt and gratuitous settlement of all disputes between 
employer and employed with regard to the hire of labour {louage 
de sennce) ; and secondly, the prevention or settlement by con- 
ciliation of all disputes as to the payment of wages, labour 
contracts, and questions of apprenticeship. The federation 
was joined by six trades unions and by the master builders' 
association. Each association on joining the federation under- 
takes to refer all its disputes to the federation board and to it 
only, and to recognise the binding character of its decisions. 
The federation is managed by a committee consisting of two 
delegates and two substitutes {Stellvertretern) from each trade 
belonging to the federation, and by a president and vice- 
president, who may not be either employer or employed. The 
committee has also a paid secretary, who has a consultative 
vote at its sittings. 

The arbitration board is appointed by the employers and 
employed ; it consists of two presidents, one elected by the 
masters and the other by the men, and of at least three arbitra- 
tors besides. Substitutes must also be appointed to take the 
place of the presidents in case of their unavoidable absence. 
The presidents exercise their functions alternately, and one 
arbitrator from each side is summoned for each sitting. The 
proceedings are public, and the parties appear before the board 
in person. As a rule each case is decided in one sitting. The 
board does not consider cases in which the damages amount to 



1/2 CONCILIATION AND ARBITRATION. 

more than 380 francs, or any claims under the Employers' 
Liability Act. The parties pay no costs, except a fee to the 
secretary in case they require a certificated copy of the award. 

The board of conciliation is formed of the entire committee 
of the federation. Disputes are laid before the committee by 
three delegates from each side. When the delegates have 
been heard the committee suggests an arrangement, which 
the president must recommend to their acceptance. If he 
fails, the board can send a deputation to the meetings of 
the associations of both parties to try and effect a settlement. 
If this second attempt fails, the president must at once 
call the board together and invite it to issue a sentence, to 
which both parties must absolutely commit themselves. While 
this award is being made, the delegates interested in the case 
must withdraw from the committee. 
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Scale under Clause io of the Agreement of ist January 
1892, as approved and adopted by the Sliding-Scale 
Joint-Committee in the Coal Trade of South Wales, 
6th February 1892. 
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An Act to provide for the Amicable Adjustment of 
Grievances and Disputes that may arise between 
Employers and Employj^s, and to authorise the creation 
of a State Board of Mediation and Arbitration. 

(New York, Laws of 1887, Chap. 63.) 

The People of the State of New York, represented in Senate 
and Assembly, do enact as follows : — 

Section i. Whenever any grievance or dispute of any 
nature shall arise between any employer and his employes, it 
shall be lawful to submit the same in writing to a board of 
arbitrators for hearing and settlement. Said board shall con- 
sist of three persons. When the employes concerned are 
members in good standing of any labour organisation which 
is represented by one or more delegates in a central body, the 
said body shall have power to designate one of said arbitrators, 
and the employer shall have power to designate one other of 
said arbitrators, and the said two arbitrators shall designate a 
third person, as arbitrator, who shall be chairman of the board. 
In case the employes concerned in any grievance or dispute 
are members in good standing of a labour organisation which 
is not represented in a central body, then the organisation of 
which they are members shall have the power to select and 
designate one arbitrator for said board, and said board shall 
be organised as hereinbefore provided. And in case the em- 
ployes concerned in any grievance or dispute are not members 
of any labour organisation, then a majority of said employes, at 
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a meeting duly held for that purpose, shall designate one arbi- 
trator for said board, and the said board shall be organised as 
hereinbefore provided. In all cases of arbitration the grievance 
or matter of dispute shall be succinctly and clearly stated in 
writing, signed by the parties to the arbitration or some duly 
authorised person on their behalf, and submitted to such board 
of arbitration. 

Section 2. Each arbitrator so selected shall sign a consent 
to act as such, and shall take and subscribe an oath before an 
officer duly authorised to administer oaths, to faithfully and 
impartially discharge his duties as such arbitrator, which con- 
sent and oath may be filed in the office of the clerk of the 
county where such dispute arises. When the said board is 
ready for the transaction of business it shall select one of its 
number to act as secretary, and the parties to the dispute shall 
receive notice of a time and place of hearing. The chairman 
shall have power to administer oaths, and to issue subpoenas for 
the production of books and papers, and for the attendance of 
witnesses, to the same extent that such power is possessed by 
the court of record or the judges thereof in this State. The 
board may make and enforce the rules for its government and 
the transaction of the business before it, and fix its sessions and 
adjournment, and shall hear and examine such witnesses as may 
be brought before the board, and such other proof as may be 
given relative to the matter in dispute. 

Section 3. After the matter has been fully heard, the said 
board, or a majority of its members, shall, within ten days, 
render a decision thereon, in writing, signed by them, giving 
such details as will clearly show the nature of the decision and 
the points disposed of. Such decision shall be a settlement of 
the matter referred to said arbitrators, unless an appeal is taken 
therefrom as is hereinafter provided. The decision shall be in 
duplicate, one copy of which shall be filed in the office of the 
clerk of the county, and the other transmitted to the secretary 
of the State Board of Mediation and Arbitration, hereinafter 
mentioned, together with the testimony taken before said 
board. 
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Section 4. When the said board shall have rendered its 
decision its power shall cease, unless there may be in existence 
at the time other similar grievances or disputes between the 
same classes of persons, and in such case such persons may 
submit their differences to the said board, which shall have 
power to act, and arbitrate and decide upon the same as fully 
as if said board was originally created for the settlement of 
such other difference or differences. 

Section 5. Within three days after the passage of this Act, 
the governor shall, with the advice and consent of the Senate, 
appoint a State Board of Mediation and Arbitration, to con- 
sist of three competent persons, each of whom shall hold his 
office for the term of three years, to commence immediately 
upon the expiration of the term of office of the members of the 
present State Board of Arbitration, created under chapter four 
hundred and ten of the laws of eighteen hundred and eighty- 
six. One of said persons shall be selected from the party 
which at the last general election cast the greatest number 
of votes for governor of this State, and one of said persons shall 
be selected from the party which at the last general election 
cast the next greatest number of votes for governor of this 
State, and the other of said persons shall be selected from 
a bona fide labour organisation of this State. If any vacancy 
happens by resignation or otherwise, he shall in the same 
manner appoint an arbitrator for the residue of the term. 
If the Senate shall not be in session at the time any 
vacancy shall occur or exist, the governor shall appoint an 
arbitrator to fill the vacancy, subject to the approval of the 
Senate when convened. Said board shall have a clerk or 
secretary, who shall be appointed by the board, to serve three 
years, whose duty it shall be to keep a full and faithful record 
of the proceedings of the board, and also all documents and 
testimony forwarded by the local boards of arbitration, and 
perform such other duties as the said board may prescribe. 
He shall have power, under the direction of the board, to 
issue subpoenas, to administer oaths in all cases before said 
board, to call for and examine books, papers, and documents 
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of any parties to the controversy, with the same authority to 
enforce their production as is possessed by the courts of record 
or the judges thereof in this State. Such arbitrators and clerk 
shall take and subscribe the constitutional oath of office, and 
be sworn to the due and faithful performance of the duties of 
their respective offices before entering upon the discharge of 
the same. An office shall be set apart in the Capitol by the 
person or persons having charge thereof, for the proper and 
convenient transaction of the business of said board. 

Section 6. An appeal may be taken from the decision of 
any local board of arbitration, within ten days after the rendi- 
tion and fiUng of such decision. It shall be the duty of said 
State Board of Mediation and Arbitration to hear and consider 
appeals from the decisions of local boards, and prompdy to 
proceed to the investigation of such cases, and the decision 
of said board thereon shall be final and conclusive in the 
premises, upon both parties to the arbitration. Such decision 
shall be in writing, and a copy thereof shall be furnished to 
each party. Any two of the arbitrators shall constitute a 
quorum for the transaction of business, and may hold meetings 
at any time or place within the State. Examinations or investi- 
gations ordered by the board may be held and taken by and 
before any one of their number, if so directed. But the pro- 
ceedings and decision of any single arbitrator shall not be 
deemed conclusive until approved by the board or a majority 
thereof. Each arbitrator shall have power to administer oaths. 

Section 7. Whenever any grievance or dispute of any 
nature shall arise between any employer and his employes, it 
shall be lawful for the parties to submit the same directly to 
said State board in the first instance, in case such parties elect 
to do so, and shall jointly notify said board or its clerk, in 
writing, of such election. Whenever such notification to said 
board or its clerk is given, it shall be the duty of said board to 
proceed, with as little delay as possible, to the locality of such 
grievance or dispute, and inquire into the cause or causes of 
grievance or dispute. The parties to the grievance or dispute 
shall thereupon submit to said board, in writing, succinctly, 

M 
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clearly, and in detail, their grievances and complaints, and the 
cause or causes thereof, and severally agree, in writing, to 
submit to the decision of said board as to matters so submitted, 
and a promise or agreement to continue on in business or at 
work, without a lockout or strike, until the decision of said 
board, provided it shall be rendered within ten days after the 
completion of the investigation. The board shall thereupon 
proceed to fully investigate and inquire into the matters in con- 
troversy, and to take testimony, under oath, in relation thereto, 
and shall have power, by its chairman or clerk, to administer 
oaths, to issue subpoenas for the attendance of witnesses, the 
production of books and papers, to the same extent as such 
power is possessed by courts of record or the judges thereof in 
this State. 

Section 8. After the matter has been fully heard, the said 
board, or a majority of its members, shall within ten days 
render a decision thereon in writing, signed by them or a 
majority of them, stating such details as will clearly show the 
nature of the decision and the points disposed of by them. 
The decision shall be in triplicate, one copy of which shall 
be filed by the clerk of the board in the clerk's office of the 
county where the controversy arose, and one copy shall be 
served on each of the parties to the controversy. 

Section 9. Whenever a strike or lockout shall occur, or 
is seriously threatened in any part of the State, and shall come 
to the knowledge of the board, it shall be its duty, and it is 
hereby directed to proceed, as soon as practicable, to the 
locality of such strike or lockout, and put themselves in com- 
munication with the parties to the controversy, and endeavour 
by mediation to effect an amicable settlement of such con- 
troversy ; and, if in their judgment it is deemed best, to inquire 
into the cause or causes of the controversy, and to that end 
the board is hereby authorised to subpoena witnesses, compel 
their attendance, and send for persons and papers, in like manner 
and with the same powers as it is authorised to do by section 
seven of this Act. 

Section 10. The fees of witnesses shall be fifty cents for 
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each day's attendance, and four cents per mile travelled by 
the nearest route in getting to or returning from the place 
where attendance is required by the board. All subpoenas 
shall be signed by the secretary of the board, and may be 
served by any person of full age authorised by the board to 
serve the same. 

Section ii. Said board shall make a yearly report to the 
legislature, and shall include therein such statements, facts, and 
explanations as will disclose the actual working of the board, 
and such suggestions as to legislation as may seem to them 
conducive to harmonising the relations of, and disputes 
between, employers and the wage-earning masses, and the 
improvement of the piesent system of production. 

Section 12. Each arbitrator shall be entitled to an annual 
salary of three thousand dollars, payable in quarterly instal- 
ments from the treasury of the State. The clerk or secretary 
shall receive an annual salary of two thousand dollars, payable 
in like manner. 

Section 13. Whenever the term "employer" or "em- 
ployers " is used in this Act, it shall be held to include " firm," 
"joint-stock association," "company," or "corporation," as 
fully as if each of the last-named terms was expressed in each 
place. 

Section 14. This Act shall take effect immediately. 
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French Lav/ providing for Cohciliation and Arbitration 
in cases of Collegtive Disputes between Employers 
AND Employed (27M December 1892). 

The Senate and the Chamber of Deputies have adopted, the 
President of the Republic promulgates, the following law : — 

Article i. Employers, workmen or employes, between 
whom a dispute of a collective character relating to conditions 
of employment has arisen, may submit the questions which 
divide them to a committee of conciliation, or, in default of 
an agreement of this committee, to a council of arbitration, 
and these shall be constituted in the following manner. 

Article 2. The employers, workmen or employes, may, 
together or separately, in person or by proxy, address a de- 
claration in writing to the justice of the peace {juge de paix) of 
the canton or one of the cantons in which the dispute has 
arisen, and shall contain — 

1. The names, capacities, and domiciles of the applicants 
or their proxies. 

2. The matter of dispute, with a succinct account of the 
motives pleaded by the other side {pariie), 

3. The names, capacities, and domiciles of the persons 
to whom the proposal of conciliation or arbitration should be 
notified. 

4. The names, capacities, and domiciles of the delegates 
chosen from amongst those concerned by the applicants, in 
order to assist or represent them ; the number of these dele- 
gates not exceeding five. 
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Article 3. The justice of the peace delivers acknowledg- 
ment of the receipt of this declaration, with indication of the 
date and hour of the deposit, within twenty-four hours, to the 
opposing party or its representatives, by letter, or, if need 
be, by notices posted on the gates of the courts of justice 
of the canton, and on those of the mayoralty of the commune 
in which the dispute has arisen. 

Article 4. On receipt of this notification, or within three 
days, those concerned must send their reply to the justice of 
the peace. The period having passed, their silence is taken as 
a refusal. 

If they accept, they give in their reply the names, capacities, 
and domiciles of the delegates chosen to assist or represent 
them, the number of these latter not exceeding five. 

If the departure or absence of the persons to whom the 
proposal is notified, or the necessity of consulting the principals 
(mandants), partners, or an administrative council, does not 
permit of a reply within three days, the representatives of the 
said persons should within the three days declare what is the 
delay necessary for arrangement of a reply. This declaration 
is transmitted by the justice of the peace to the applicants 
within twenty-four hours. 

Article 5. If the proposal is accepted, the justice of the 
peace ,urges {invite cPurgence) the parties or their delegates to 
form among them a committee of conciliation. The meetings 
take place in the presence of the justice of the peace, who may 
be appointed by the committee to preside at the debates. 

Article 6. If an agreement is arrived at as to the condi- 
tions of conciliation, the conditions are set down in a report 
drawn up by the justice of the peace, and signed by the parties 
or their delegates. 

Article 7. If an agreement is not arrived at, the justice 
of the peace invites the parties to appoint either one or more 
arbitrators each, or a common arbitrator. 

If the arbitrators do not agree as to the solution of the dis- 
pute, they may choose a new arbitrator to act as umpire. 

Article 8. If the arbitrators can neither decide on the 
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solution of the dispute, nor agree as to the new arbitrator, they 
must declare the fact in the report, and this arbitrator will be 
named by the president of the civil tribunal after inspection of 
the report, which shall be sent to him forthwith by the justice 
of the peace. 

Article 9. The decision on the points at issue {fond) 
which has been arrived at, revised, and attested by the arbi- 
trators, is sent to the justice of the peace. 

Article 10. When a strike occurs in default of initiative 
on the part of those concerned in it, the justice, of the peace, 
ex officio, and by the means indicated in Article 3, invites the 
employers, workmen, or employed, or their representatives, to 
make known to him within three days — 

1. The matter of dispute with a succinct account of the 
alleged motives. 

2. The acceptance or refusal of conciliation and arbitration. 

3. The names, capacities, and domiciles of the delegates 
chosen, where the case occurs {le cas echeant), by the parties, 
the number of the persons chosen by each side not exceeding 
five. 

The delay of three days may be increased for the reasons 
and under the conditions indicated in Article 4. If the pro- 
posal is accepted, it shall proceed conformably to Articles 5 
and following. 

Article ii. The reports and decisions mentioned in 
Articles 6, 8, and 9 above, are preserved in the minutes at the 
office of the justice of the peace, who sends a copy free of 
charge to each of the parties, and addresses another to the 
Minister of Commerce and Industry through the prefect. 

Article 12. The demand for conciliation and arbitration, 
the refusal or failure to reply of the opposing party, the decision 
of the committee of conciliation or of the arbitrators notified 
by the justice of the peace to the mayor of each of the com- 
munes over which the dispute is spread, are made public by 
each of these mayors, who post them up in the place assigned 
to official notices. 

The posting up of these decisions may be done by the 
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parties concerned. The notices are exempted from stamp 
duty. 

Article 13. The premises necessary for the meetings of 
the committees of conciliation or councils of arbitration are 
provided, heated, and lighted by the communes in which they 
meet. 

The expenses arising therefrom are included among the 
compulsory expenses of the communes. 

The outlay of the committees of conciliation and arbitration 
shall be fixed by a notice of the prefect of the department, 
entered among the compulsory departmental expenses. 

Article 14. All deeds executed in carrying out the pre- 
sent law are exempt from stamps, and registered gratis. 

Article 15. The arbitrators and the delegates nominated 
under the present law must be French citizens. 

In professions or trades where women are employed, they 
may be chosen as delegates on the condition that they are 
of French nationality. 

Article 16. The present law applies to the colonies of 
Guadaloupe, Martinique, and the Reunion. 

The present law deliberated and adopted by the Senate and 
the Chamber of Deputies, shall be carried out as a law of the 
State. 

Executed at Paris, 27th December 1892. 

Carnot. 

By the President of the Republic : the Minister of Com- 
merce, of Industry, and the Colonies. 

Jules Siegfried. 
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Rules of the Board of Conciliation and Arbitration 
IN THE Staffordshire Potteries. 

1. That this board be styled the "Board of Conciliation 
and Arbitration " for the Staffordshire china and earthenware 
manufacturers. 

2. That the leading principle shall be the continuance of 
work at existing prices pending any dispute. The decision of 
the board or umpire to date backward to the time of the appeal 
being made. 

3. The object of the board shall be to arbitrate on wages or 
any other matters affecting tl)eir respective interests that may 
be referred to it from time to time by the employers or opera- 
tives, and by conciliatory meaps to interpose its influence to 
prevent disputes and put an end to any that may arise. It is, 
however, understood and agreed that under these rules neither 
employers or operatives shall arbitrate on the following ques- 
tions : — (i) Good from oven; (2) limitation of apprentices, 
except in the oven branch, and then only when a change is 
proposed to be made during the year at a manufactory in the 
proportion of apprentices to journeymen working together in a 
set; (3) alteration of trade rules. 

4. That the board consist of ten employers and ten opera- 
tives, four of each to form a quorum ; and first board shall hold 
their first meeting as soon as practicable after their appoint- 
ment ; the operatives to be elected by their own body, and the 
employers by their own body ; the members of the board to 
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serve for one year, and to be eligible for re-election ; the new 
board to be elected in the month of July in each year. 

5. That the board shall, at its first meeting in each year, elect 
an umpire, president, and vice-president ; also two secretaries, 
one for the employers and one for the operatives, who shall 
continue in office one year, and be eligible for re-election. 

6. That the board shall meet for the transaction of business 
once a quarter, namely, the first Monday in the months of 
October, Januar}% April, and July ; but, on a requisition to the 
president, signed by three members of the board, specifying the 
nature of the business to be transacted, he, or in case of his 
absence the vice-president, shall, within seven days, convene a 
meeting of the board. The circular calling such meeting shall 
specify the nature of the business for consideration. 

7. A reference to the board may be made by either party 
to any dispute, but the primary obligation to appeal to the 
board shall rest upon the party who wishes to alter existing 
arrangements, subject however to Rules 15 and 21. 

8. That no employer or operative shall be entitled to appeal 
to the board (except with the consent of the board), unless he 
has been a subscriber from the commencement of the current 
year of subscription. 

9. The parties to any dispute intended to be submitted to 
the board shall, if possible, agree to a joint written statement of 
their case ; but if they cannot agree, a statement in writing on 
behalf of each party shall be made, and every such statement 
shall be sent to the secretaries at least two days prior to the 
board meeting. Each party shall have power to adduce oral 
evidence before the board. 

10. The umpire shall preside at the sittings of the board 
when cases are referred to it for arbitration which concern the 
whole trade or affect the interest of a whole branch. The 
question in dispute shall be decided by the umpire, whose 
aw^rd shall be final and binding on each party. 

11. That the president shall preside over such meetings of 
the board as are not convened for the purposes of arbitration, 
and in his absence the vice-president. In the absence of both 
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president and vice-president a chairman shall be elected by the 
majority present. 

1 2. That when at any meeting of the board the number of 
employers and operatives is unequal, all shall have the right 
of fully entering into the discussion of any matter brought before 
them, but only an equal number of each shall vote. The with- 
drawal of the members of whichever body may be in excess to 
be by lot. 

13. That the parties to any dispute which has been sub- 
mitted to the board shall be bound by its decision. 

14. That each party shall pay their own secretary and 
separate expenses, but the joint expenses of the board shall be 
borne equally by the employers and operatives. 

15. A committee consisting of four, that is to say, two em- 
ployers and two operatives, shall inquire into any dispute that 
may arise at any individual manufactory and that does not affect 
the interest of a whole branch, and such committee shall use 
its influence in the settlement of disputes, and have power to 
make an award. Before such committee shall commence to 
inquire into any dispute it shall appoint a referee, before whom 
the case shall be laid by such committee in the event of its 
being unable to adjust the business referred to it. The decision 
of the referee shall be accepted by both parties to the dispute. 
If such committee shall not be able to agree upon a referee the 
umpire of the board shall make the appointment, and the case 
shall proceed. Such committee, however, shall not deal with 
any question which cannot be dealt with under these rules. 

16. That if any one or more of the board shall be immedi- 
ately affected by the dispute, they shall not be appointed upon 
the committee referred to in Rule 15. 

17. That the board shall recognise the trade rules set forth 
in the schedule as binding upon the parties to any dispute, and 
for the regulation of the trade. 

18. That no alteration or addition be made to these rules, 
except at a quarterly meeting, or special meeting convened for 
the purpose. Notice of any proposed alteration shall be given 
in writing to the secretaries one month previous to such meet- 
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ing, and the secretaries shall give one week's notice thereof to 
each member of the board. 

19. That it be an understanding, in connection with the 
proceedings of the board, that while the general wages ques- 
tion, as it relates to the condition of the markets, shall be arbi- 
trated upon (at Martinmas) as one case for all the trade, except 
ovenmen, each branch shall have a right at such arbitration to 
make special reference to any question or subject that especially 
concerns its interests or modes of working. 

20. That when a general arbitration shall take place involv- 
ing a reduction or increase of wages, the case in respect of all 
branches, except ovenmen, shall be dealt with as one ; and when 
the umpire has finished the hearing of such case, he shall then 
consider the case of the ovenmen, and give to them a separate 
award. 

21. When there is no general arbitration at Martinmas 
affecting the interests of the whole trade, any two branches, but 
not more, may make a separate and special appeal to the board 
for change in prices on any special ground that may seem to 
them to justify such a change, and in like manner the em- 
ployers shall be at liberty to claim an arbitration in case of 
there being a dispute with any two branches. Any dispute 
affecting more than two branches shall be dealt with as a sub- 
ject for general arbitration. 

22. That the umpire shall have full opportunity to verify any 
figures or statements made in evidence, providing that such 
verification be not allowed to interfere with, or expose, the 
private business of any firm ; such verification shall be made 
through a sworn accountant, appointed by and responsible to 
the umpire, and shall be disclosed to no other person. 
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A Scheme for the Establishment of a System of Boards 
OF Arbitration, submitted by Mr W. J. Parry {Chair- 
man of the Joint Standing Committee of the Carnarvonshire 
County Council^ and largely interested in the Welsh Slate 
Industry)^ advocating the establishment of State Boards 
OF Arbitration (submitted to the Royal Commission on 
Labour), 

I. That this country should be divided into six trade / 
arbitration courts : — 

{a.) Middlesex, Surrey, Sussex, and Kent. 

(b,) Shropshire, Staffordshire, Leicestershire, Rutland- 
shire, Northamptonshire, Cambridgeshire, Norfolk, 
and the remaining counties in the South of 
England. 

(r.) The English counties to the north of those named 

in {by 

{d.) Scotland. 

(e,) Ireland. 

(/.) Wales and Monmouthshire. 

II. That a court should be established in each of these 
divisions, consisting of two judges or arbitrators, one to be 
appointed from a class representing the employers of labour, 
and the other from a class representing the wage-earners. 
Both were to be permanent officials, and paid by the Govern- 
ment. 

III. That in every case of dispute, after the demands of 
the aggrieved party had been rejected by the other side, and 
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within a stated number of days, either party could give notice 
to the court to investigate the causes of the dispute, with full 
powers to decide the same. 

IV. That the court should consist of such two judges, and 
that the judge of the county court within whose jurisdiction the 
dispute arose, or the judge of any other county court, or of the 
High Court, selected by the Home Secretary, should act as 
umpire. 

V. That the costs of the investigation should be borne by 
the rates of the county in which the disputes arose, except in 
cases where one of the parties declined to abide by the decision 
of the court, when that court should have power to charge 
such party with all the costs. 

Mr Parry added that the men in the North Wales slate 
quarries had repeatedty passed resolutions in favour of the 
Government establishing boards of arbitration. These boards 
should be constituted by the State rather than by a mutual 
agreement, both because it seemed impossible for employers 
and employed to agree upon their composition, and also 
because State boards could be invested with stronger powers. 
Their decisions might carry equal authority with judicial Orders 
of Court. 
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Mr MundelUs Bill to make Beiter Provision for the 
Settlement of Labour Disputes {2Qth March 18^4). 

Be it enacted by the Queen's most Excellent Majesty, by 
and with the advice and consent of the Lords Spiritual and 
Temporal, and Commons, in this present Parliament assembled, 
and by the authority of the same, as follows : — 

I. Where a difference exists or is apprehended between an 
employer, or any class of employers, and workmen, or between 
different classes of workmen, the Board of Trade may, if they 
think fit, exercise all or any of the following powers, namely, — 

(tf.) Inquire into the causes and circumstances of the 
difference, and make such report, if any, thereon 
as appears to the Board expedient ; and 

{b,) Invite the parties to the difference to meet together, 
by themselves or their representatives, under the 
presidency of a chairman mutually agreed upon 
or nominated by the Board of Trade or by some 
other person or body, with a view to the amicable 
settlement of the difference. 

II. (i.) In the case of any difference to which the fore- 
going section applies, the Board of Trade may, on the applica- 
tion of any of the employers or workmen interested, and if the 
Board, after taking into consideration the circumstances of the 
case and the means available for conciliation in the district or 
the trade, are of opinion that the circumstances are such as to 
justify them in proceeding under this section, appoint a person 
or persons to act as conciliator or as a board of conciliation, 
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and the person or persons so appointed shall inquire into the 
causes and circumstances of the difference by communication 
with the parties and otherwise, and shall endeavour to bring 
about a settlement of the difference. 

(2.) If it is agreed or arranged to refer any question aris- 
ing out of or incidental to any such difference to a person 
appointed by the Board of Trade or to two or more persons, 
of whom one is to be appointed by the Board of Trade, the 
Board of Trade may, if they think lit, make an appointment 
accordingly. 

III. If it appears to the Board of Trade that in any district 
or trade where disputes are of frequent occurrence adequate 
means do not exist for having disputes submitted to a board of 
conciliation for the district or trade, they may appoint any 
person or persons to inquire into the conditions of the district 
or trade, and to confer with employers and employed with the 
view of establishing a local board of conciliation or arbitration 
composed of representatives of employers and employed. 

IV. The Board of Trade shall keep a register of boards of 
conciliation and arbitration, and shall enter therein such par- 
ticulars with respect thereto as to the Board may seem ex- 
pedient. 

V. The Board of Trade shall present to Parliament 
annually a report of their proceedings under this Act. 

VI. This Act may be cited as the Conciliation Act, 1894. 
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Ousebum engine works, industrial 

partnership at, 8. 
Overtime, 45 ; pending proposals 

and legislation, 123. 

Pig-Iron industry, sliding-scales in 

.the, 77. 
Pitmen's union, the first, 58. 
Prices as affecting wa^es, 39. 
Printing trades, conciliation in, 23. 
Problem of to-day, the, 13. 
Public opinion, force of, 49. 

Qualifications of an umpire or 
arbitrator, 34. 

Rates paid for overtime, 45. 

Realised selling prices, ascertain- 
ment of, 78. 

Refusal to accept arbitration, 47. 

Rules of Coal-owners' Association in 
South Wales, 73 ; of arbitration 
board in the finished iron industry 
of the North of England, 91. 

Scotland, rapid fluctuations in 
miners' wages, viii. 

— sliding-scale in coal industry, 66. 
Shand, Lord, and the Midland 

miners, x. 

Shipbuilding trade, 106. 

Shorland collieries, co-operative 
partnership at, 8. 

Sliding-scales, industrial, 50 ; defini- 
tion of, 50; applied to puddlers 
and millmen, 51 ; to Scotch 
miners, 53 ; to pig-iron industry, 
77 ; to Staffordshire coal and iron 
industries, 81 ; to North of Eng- 
land iron industry, 100. 

— objections to, by workmen, 52, 
54; functions of, 53. 



Smith, Adam, on wages and labour, 2. 

Socialism, 12. 

Somerset collieries scale, 66. 

South Wales coal trade, sliding- 
scales in the, 69, 71. 

State boards of arbitration, 107, 188. 

Strikes, first, in Durham coal in- 
dustry, 58, 59; in South Wales 
coal industry, 70; remedy pro- 
posed for, 120; at Thommount 
collieries, 165. 

Standing committees, 97. 

Steel Smelters' Amalgamated Asso- 
ciation, 104. 

Switzerland, mediation in trade dis- 
putes, 168; boards of conciliation, 
169 ; Tribunaux if arbitrage indus' 
triely 169; trade groups, 170; 
cases dealt with, 170; cantonal 
boards, 171 ; arbitration board, 
171 ; conciliation board, 172. 

Tyndall, Professor, on national 
destinies, 9. 

Trade union rules as to conciliation, 
107 ; growth of, I ; in France and 
Zollverein States, 159; in Bel- 
gium, 162. 

Umpire, choice of a, 33. 

United States, co-operative pro- , 
duction in, 5 ; conciliation and-f^ 
arbitration in, 131 ; strikes in, 
132 ; losses by, 134; State boards, 
135 ; Homestead strike, 139 ; 
sliding-scales, 140. 

Unions, trade, required for arbitra- 
tion purposes, 36. 

Variations in wages and prices, 1 1. 

Wages paid in different centres of 
engineering trade, 46 ; in Welsh 
coal trade, 74 ; in Durham, 60. 

Watson, R. S. , as an umpire, 35. 

Wear shipbuilding trade, concilia- 
tion boards in, x. 

West Cumberland pig-iron industry, 
slidin^-scale in, 79. 

Whitwell, William, xii. ; on iron 
trade board, 96. 

Wicks, J. D., on conciliation, xi. 

Wr^ht, Carroll D., on conciliation, 
xi. 

Workmen, attitude of, 115. 
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1>. K. Clark'sBochet'Booh for Mechanical Engineers. 

THE MECHANICAL ENGINEER'S POCKET-BOOK OF 
TABLES^ FORMULjE, RULES A ND DATA, A Handy Book of Reference 
for Daily Use in Engineering Practice. By D. Kinnear Clark, M.InstC.E., 
Author of " Railway Machinery," " Tramways," &c. Second Edition, Re- 
vised and Enlarged. Small 8vo, 700 pages, gs. bound in flexible leather covers, 
with rounded comers and gilt edges. 

Summary of Contents. 
Mathematical Tables. — Measurement op Surfaces and Solids.^ 
EwGLiSH Weights and Measures.— French Metric Weights and Mea- 
sures.— Foreign Weights and Measures.— Moneys.— Specific Gravity, 
Weight and Volume —Manufactured Metals. — Steel Pipes.— Bolts and 
Nuts. — Sundry Articles in Wrought and Cast Iron, Copper, Brass, Lead, 
Tin, Zinc. — Strength of Materials.— Strength of Timber.— Strength of 
Cast Iron.— Strength of Wrought Iron.— Strength of Steel.— Tensile 
Strength of Copper, Lead, etc. — Resistance of Stones and other Build- 
ing Materials.— Riveted Joints in Boiler Plates.— Boiler Sheli^s -Wire 
Ropes and Hemp Ropes. — Chains and Chain Cables.— Framing. — Hamoibss 
OP Metals, Alloys and Stones.— Labour of Animals. — Mechanical Prin- 
ciples. — Gravity and Fall of Bodies.— Accelerating and Retarding 
Forces.— Mill Gearing, Shafting, etc. — ^Transmission of Motive Power.— 
Heat.— Combustion : Fuels.— Warming, Ventilation, Cooking Stoves.— 
Steam. — Steam Engines and Boivbrs.— Railways— Tramways. — Steam 
Ships.— Pumping Steam Engines and Pvmps. — Coal Gas, Gas Engines, etc.— 
Air in Motion. — Compressed Air.— Hot Air Engines. — Water Powek — 
Sfbbd of Cutting Tools.— Colours.— Electrical Engineering. 
\* Opinions of the Press. 
^ Mr. Clark manifests what is an innate perception ot what Is likely to be useful hi a pocket- 
t>ook, and he is really unriTalled in the art of condensation. Very freauently we find the informa- 
tion on a eiven subject is supplied by giving a summary description of an experiment, and a state- 
naent of the results obtained. There is a very excellent steam table, occupying five and-a-balf 
pages ; and there are rules given for several calculations, which rules cannot be found in other 
pocket-books, as, for example, that on page 497. for getting at the quantity of water in the shape 
of priming in any kaown weight of steam. It is very difficutt to hit upon any mechanical engineer- 
ing subject concerning which this work supphes no Information, and the excellent index at me%nd 
aodsto its utility. In one word, it is an exceedingly handy and efficient tool, possessed of which 
the engineer will be saved many a wearisome calculation, or yet more wearisome hunt through 
various text-books and treatises, and, as such, we can heartily recommend it to our readers, 
who musfnot run away with the idea that tMr. Clark's Pocket-book is enly Moiesworth in another 
form. On the contrary, each contains what is not to be found in the other ; and Mr. Clark takes 
more room and deals^at more length with many subjects than Molesworth *possibly could." 

TAt Engineer. 
" It would be found difficult to compress more matter within a similar compass, or produce a 
book of 650 pages which should be more compact or convenient for pocket reference. . . . 
Will be appreciated by mechanical engineers of all classes."— Practical Engineer. 

"Just the kind of work that practical men require to have ntzx to thtm.''^EngUsk Mtchanic 

b 



a CROSBY LOCKWOOD &» SON'S CATALOGUE, 

MR. MUT TON'S PRACTICAL HA NDBOOKS. 

Handbook for Works' Managers. 

THE WORKS* MANAGER'S HANDBOOK OP MODERN 
RULES t TABLES t AND DATA- For Engineers, Millwrights, and Boiler 
Makers; Tool Makers, Machinists, and Metal Workers; Iron and Brass- 
Fbnnders, &c. By W. S. Hutton, Civil and Mechanical Engineer, Author 
of "The Practical Engineer's Handbook." Fourth Edition, carefully Re^ 
vised and partlv Re-written. In One handsome Volume, medium 8vo^ 
price IKS, strongly bound. 

93r The Author having compiled Rules and Data for his own use in a great 
variety of modem engineering workf and having found his notes extremely useful^ 
decided to publish them — revised to date— believing that a practical work, suited t& 
the DA1I.Y REQUIREMENTS OF MODERN ENGINEERS, would be favourably received. 

In the Fourth Edition the First Section has been re-written and improved by tht 
addition of numerous Illustrations and new matter relating to Steam Engines andt 
Gas Engines. The Second Section has been enlarged and Illustrated, and through- 
out the book a great number of emendations and alterations have been made, with thr 
object of rendering the book more generally useful. 

\* Opinions of the Press. 
" The ftnthoir treats every subject from the point of view of one who has coDected workdiopi 
notes for application in worlcshop practice, rather than from the theoretical or literary aspect. Th« 
Tolume contains a great deal of that kind of information which is gained only by practical expert^ 
ence. and is seldom written in books."— jEMfin/rr. 

"The volume is an exceedingly useful one. brimftil with engineers' notes, memoranda, and 
vules, and well worthy of being on every mechanical engineer's hooksheif."— Mechanical IVorld. 

" The information is precisely that likely to be required in practice. . . . The work forms sk 
desirable addition to the library not only of the works' manager, but of anyone connected with 
general engineeriag.^—MiMin^ journal, 

••A formidable mass of facts and figures, readfly accessible through an elaborate Index: 
.... Such a volume will be found absolutely necessary as a book of reference in all sorts 
of * vrorks ' connected with the metal tndes."~-Jt^iaMd's Iron Trades Circular. 

*' Brimful of usefiil information, stated in a concise form, Mr. Hutton's books have met a press- 
ing want among engineers. The book must prove extremely useful to every practical ma» 
possessing a copy."— PracHcal Engineer, 

New ManiUal for Practical Engineers. 

THE PRACTICAL ENGINEER'S HAND-BOOK. Comprismg 
a Treatise on Modem Engines and Boilers: Marine, Locomotive and Sta- 
tionary. And containing a large collection ol Rules and Practical Data 
relating to recent Practice in Designing and Constructing all kinds of 
Engines, Boilers, and other Engineering work. The whole constitutmg a 
comprehensive Key to the Board of Trade and other Examinations for Certi- 
ficates of Coinpetency in Modern Mechanical Engineering. Bv Walter S. 
HuiM|»M, Civil and Mechanical Engineer, Author of "The works' Manager's 
IMiaDbok for Engineers," &c. With upwards of 370 Illustrations. Fourth 
Edition, Revised, with Additions. Medium 8vo, nearly 500 pp.,' price z8s. 
Strongly bound. 

K^ This work is designed as a companion to the Author* s "Works^ 
Manager's Hand-book." It possesses many new and original features, and con^ 
tains, like its predecessor, a quantity of matter not originally intended for publico^ 
tion, but collected by the author for his own use in the construction of a great varied 
0/ Modern Engineering Work. 

The information is given iff a condensed and concise form, and is illustrated by^ 



upwards of 370 Woodcuts] and comprises a quantity of tabulated matter of great 
value to ah engaged in designing, constructing, or estimating for Engines, Boiiaws^ 
and other Engineering work. 

*♦* Opinions of the Press. 

** We have kept It at hand for several weeks, referring to it as occadon arose, and we bav; not 
on a ^gle occasion consulted its pages without finding the information of which we were in q lest." 
^Athtnaum. 

" A thnniuciilv (rood ptactlcsl tiiiTidbctofcr wtilcti no ensin^cef tan go through without leadline 
(cmettiing Itiflt will be of service to titm.''—Jt/artMj^ iV(A't><*'^ii^H 

"An eseelieat bopk of leTcraDCA fe* engineeH, and a ralyiilil* text-book for students of 
englQCArinf;/'— ^Vfii^nMn. 

^' Tjii^ vatuabtv toanual ctnliodici tlid resultfi juid £rti«Tleiic:e of the leading authorities on 

" Tbe author has coDected in^ Etb^r 4 ^rprlstnc; qtiantft; of njT« and practical data, and has 
shown much Judgment in the ^eiectinns he hiis made. , , ^ Thcra is no doubt Aat this book is 
cue of the most USefy ofiti kind pubtLshed, onA wrU bt b very populir compendium." — EngiHter, 

"^ A mais of Infotmatf en, i«t do wn tn ilmple liin£uege< <Jid in ^ti Lh h form that it can be easilw 
refefftd to at any tlxdt^ The fpnWer Ea unlfoEinly jjimq ind well chcsen and is greatly cduddatea 
t-y tht iUuif tatJodikBi. The book will CniJ iLs way on (□ most enf^ecrv' shelves, where it will rank as 
one of the m(»Sl nwful books of K^'Zft\\.t^"—F*asii€ai Ett^inter, 

" Fu]] of useful imfoiiuation vid «hQuld be fEmnd ooa tbe office shelf of all practical englneeis.'* 
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MR, MUTTON'S PRACTICAL HANDBOOKS— continued. 
IPractical Treatise on Modem Steam-Boilers. 

STEAM-BOILER CONSTRUCTION. A Practical Handbook 
for Engineers. Boiler- Makers, and Steam Users. Containing a large Col- 
lection of Rules and Data relating to Recent Practice in the Design, Con- 
struction, and Workine of all Kinds of Stationary, Locomotive, and Marine 
Steam-Boilers. By Walter S. Hutton, Civil and Mechanical Engineer, 
Author of "The Works' Manager's Handbook," "The Practical Engineer's 
Handbook," &c. With upwards of 300 Illustrations. Second Edition, 
Medium 8vo, z8s. cloth. 

1^ This work is issued in continuation of the Series of Handbooks written 
by the Author, vtx;— "The Works' Manager's Handbook" and "The Practi- 
cal Engineer's Handbook," wAj'cA are so highly appreciated by Engineers for 
the practical nature of their information ; and is consequently written in the same 
style as those works. 

The Author believes that the concentration, in a convenient form for easy refer- 
ence, of such a large amount of thoroughly practical information on Steam-Boilers, 
will be of considerable service to those for whom it is intended, and he trusts the book 
may be deemed worthy of as favourable a reception as has been accorded to its 
predecessors, 

*♦* Opinions of the Press. 

"Every detail, both in boiler design and manai^einent, is clearly laid before the reader. The 
volume shows that boiler construction oas been reduced to the conoition of one of the most exact 
sciences ; and such a book is of the utmost value to the Jin dt sUcie Engineer and Works' 
*' "—Marine Efigineer. 

B has long been room for a modem handbook on steam boilers ; there is not that reom 



jiager. "—^ar(n« E}tgineer, 

" There has long been room 1 

now. because Mr. Hutton has filled it. It is a thoroughly practical book for those who are occu- 
pied in the construction, design, selection, or use of boilers."— £»^'««r. 

" The book is of so important and comprehensive a character that it must find its way into 
the libraries of everyone mterested in boiler using or boiler manufacture if they wish td be 
thoroughly informed. We strongly recommend the book for the intrinsic value of its contents."— 
Machinery Market. 

" The value of this book can hardly be over-estimated. The author's rules, formulae, &c., are 
all very fresh, and it is impossible to turn to the work and not find what you want. No practical 
engineer should be without iV-^olliery Guardian. 

Mutton's ** Modernised Templeton.*' 

THE PRACTICAL MECHANICS' WORKSHOP COM- 
PA NJON, Comprising a ^eat variety of the most useful Rules and Formulae 
in Mechanical Science, with numerous Tables of Practical Data and Calcu- 
lated Results for Facilitating Mechanical Operations. By William Temple- 
TOM, Author of " The Engineer's Practical Assistant,'^ &c. &c. Sixteenth 
Edition, Revised, Modernised, and considerably Enlarged by Walter S. 
Hutton, C.E., Author of "The Works' Manager's Handbook," "The 
Practical Engineer's Handbook," &c. Fcap. 8vo, nearly 500 pp., with 8 
Plates and upwards of 250 Illustrative Diagrams, 6s„ strongly bound for 
workshop or pocket wear and tear. 

*♦* Opinions op the Press. 
" In Its modernised fimn Hutton's ' Templeton 'should have a wide sale, for It contains much 
valuable information which the mechanic will often find of use. and not a few tables and notes which 
he might look for in vain in other works. This modernised edition will be appreciated by all who 
have learned to value the original editions of * Temideton.' ' —Eng^tish Mechanic. 

" It has met with great success in the englneermg workshop, as we can testify : and there are 
a great many men who, in a great measure, owe their rise in life to this little hook."— BuiUUnif News. 
" This familiar text-book- well known to all mechanics and engineers— is of essential service to 
the every-day requirements of engineers, millwrights, and the various trades connected with 
engineeruig and buil^Ung. The new modernised edition is worth its' weight in e<M,''—£uiUinr 
News. (Second Notice.) 

*' This well-known and largely- used book contains information, brought up to date, of the 
sort so useful to the foreman and draughtsman. So much fresh information has been introduced 
as to constitute it practically a new book. It will be largely used in the office and workshop."— 
Mechanical World. 

" The publishers wisely entrusted the task of revision of this popular, valuable, and useful book 
to Mr. Hutton, than whom a more competent man they could not have found."— /fw«. 

Templeton^s Engineer's and Machinist's Assistant. 

THE ENGINEER'S, MILLWRIGHT'S, and MACHINIST'S 

PRACTICAL ASSISTANT. A collection of Useful Tables, Rules and Data. 

By WiLUAM Tbmplbton. 7th Edition, with Additions. x8mo, as. 6d, cloth. 
♦»• QpimoMs OF THE Press. 

" Occnples a foremost place among books of this kind. A more suitable present to an appren- 
tice to any of the mechanical trades could not possibly be made."— ^MtiiM^ News. 

" A deservedly popular work. It should be in the ' drawer ' of every mechanic."— .ffi^rAlrA 
JHechanic, 



4 CROSBY LOCKWOOD S- SON'S CATALOGUE. 

Foley's Office Reference Book for Mechanical 
Engineers. 

THE MECHANICAL ENGINEER'S REFERENCE BOOK, 
for Machine and Boiler Construction. In Two Parts. Part I. Generai. 
Engineering Data. Part II. Boiler Construction. With 51 Plates and 
namerous Illustrations. By Nelson Foley, M.I.N.A. Folio, £5 55. half- 
bound. 

Summary of Contents. 

PART I. 

OF Gyration.— Moment of Inertia. 
— Centre of Oscillation.— Elec- 



Measurbs.— Circumferences and 
Areas, &c., Squares, Cubes, Fourth 
Powers. — Square and Cube Roots.— 
Surface of Tubes— Reciprocals. — 
Logarithms. — Mensuration. — Spe- 
cific Gravities and Weights.— 
Work AND Power.— Heat.— Combus- 
tion. — Expansion and Contraction. 
—Expansion of Gases. — Steam. — 
Static Forces.— Gravitation and 
Attraction.— Motion and Computa- 
tion of Resulting Forces.— Accu- 
mulated Work.— Centre and Radius 



tricity. — Strength of Materials. 
—Elasticity. — Test Sheets of 
Metals. — Friction. — Transmission 
of Power.— Flow of Liquids.— Flow 
OF Gases.— Air Pumps, Surface Con- 
densers, &c.— Speed of Steamships. 
— Propellers. — Cutting Tools. — 
Flanges. — Copper Sheets and 
Tubes.— Screws, Nuts, Bolt Heads, 
&c.— Various Recipes and Miscel- 
laneous Matter. 



With DIAGRAMS for Valve-Gear, Belting and Ropes, Discharge and 
Suction Pipes, Screw Propellers, and Copper Pipes. 



PART II. 



Riveting. — Boiler Setting, Chim- 
neys, and Mountings. — Fuels, &c. — 
Examples of Boilers and Speeds of 
Steamships. — Nominal and Normal 
Horse Power. 



Treating of, Power of Boilers. — 
Useful Ratios. — Notes on Con- 
struction. — Cylindrical Boiler 
Shells. — Circular Furnaces. — 
Flat Plates.— Stays.— Girders.— 
Screws. — Hydraulic Tests. — 
With DIAGRAMS for all Boiler Calculations and Drawings of many 

Varieties of Boilers. 

%* Opinions of the Press. 

" This appears to be a work for which there should be a lais^e demand on the part of mechani- 
cal engineers. It is no easy matter to compile a book of this class, and the labour involved is 
enormeus, particularly when— as the author informs us— the majority of the tables and diagrams 
have been specially prepared for the work. The dia^ams are ezcca}tionaUy well executed, and 
generally constructed on the method adopted in a previous work by the same author. . . . The 
tables are very numerous, and'deal with a greater variety of subjects than will generally be found 
in a work of this kind ; they have evidently been compiled with great care and are unusually com- 
plete. All the information given appears to be well up to date. ... It would be quite impos- 
sible within the limits at our disposal to even enumerate all the subjects treated ; it should, 
however, be mentioned that the author does not confine himself to a mere bald statement of 
formulae and laws, but in very many instances shows succinctly how these are derived. . . . The 
latter part of the book is devoted to diagrams relating to Boiler Construction, and to nineteen 
beautifully-executed plates of working drawings of boilers and their details. As samples of how 
such drawings should be got out, they may be cordially recommended to the attention of all young, 
and even some elderly, engineers. . . . Altogether the book is one which every mechanical 
engineer may, with advantage to hims^f add to his library."— /«rfiM/!rief. 

" Mr. Foley is well fitted to compile such a woik. . . . The diagrams are a great feature 
of the work. . . . RMfarding the whole work, it may be very fairly stated that Mr. Foley has 
produced a volume which will undoubtedly fulfil the desire of the author and become indispen- 
sable to all mechanical engineers."— ^aW«« Engineer. 

" We have carefully examined this work, and pronounce it a most excellent reference book 
for the use of marine enf^eers."—^'0umal o/'Ameriatn Society of Naval Enfrineers. 

" A veritable monument of industry on the part of Mr. Folej , who has succeeded in producing 
what is slmi^y mvaluable to the engineering profession." — Steamship. 

Coal and Speed Tables. 

A POCKET BOOK OF COAL AND SPEED TABLES, for 

Engmeen and Steam-users. By NelsonI'olby. Author of " The Mechanical 
Engineer's Reference Book." Pocket-size, 3s. 6d. cloth. 



dent SCO] 



These tables are desfgned to meet the reqidremoits of ererjr-day use ; they are of suffi- 
scope for most praoncal purposes, and may be commended to engineers and users of 



"This podcels-book wdl merits fke attention of tiie practleal en ght ee t . Mr. Foley has com- 
piled a very useful set of taUes. the information cont^ned in wMch is frequently Boquixad bv 
e&ghieers, coal consumers and users of Bteam."— /rvn and Coal TVtuU* Review, 
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Steam Engine. 

TEXT-BOOK ON THE STEAM ENGINE. With a Sup- 
plement on Gas Engines, and Part II. on Heat Engines. By T. M. 
GooDEVB, M.A., Barnster>at-Law, Professor of Mechanics at the Royal 
College of Science, London; Author of "The Principles of Mechanics," 
" The Elements of Mechanism," &c. Twelfth Edition, Enlarged. With nu- 
merous Illustrations. Crown 8vo, 6$. cloth. 
"Professor Goodeve has given us a treatise on the steam engine which will bear comparison 

with anythlnsr written by Huxley or Maxwell, and we can award it no higher i>ni3t."—Entrin€tr. 
" Mr. Goodeve's text-book is a work of which every young engineer should possess himself." 

—Mining Journal, 

Qas Engines. 

ON GAS-ENGINES. With Appendix describing a Recent 
Engine with Tube Igniter. By T. M. Goodbvb, M.A. Crown 8vo, 2s. 6d, 
cloth. [Justpublis hed. 

" Like an Mr. Goodeve's writings, the present is no exception in pcrint of general excellence. 
It is a valuable little volume."— Af«cAaMica/ WorlcU 

Steam Engine jyesign. 

A HANDBOOK ON IHE STEAM ENGINE, with especial 
Reference to Small and Medium-sized Engines. For the Use of Engine- 
Makers, Mechanical Draughtsmen, Engineering Students and Users of Steam 
Power. By Herman Haeder, C.E. English Edition, Re-edited by the 
Author from the Second German Edition, and Translated, with considerable 
Additions and Alterations, by H. H. P. Powles, A.M.I.C.E., M.I.M.E. With 
nearly i,ioo Illustrations. Crown 8vo, 95. cloth. 

" A perfect encyclopaedia of the steam engine and its details, and one which must take a per- 
manent place in Engl'sh drawing-offices and workshops."—^ Foremati Pattem'tnaker. 

" This is an excellent book, and should be in the hands of all who are interested in the con- 
struction and design of medium-sized stationary engines. ... A careful study of its contents 
and the arrangement of the sections leads to the conclusion that there is probably no other book 
like it in this country. The volume aims at showing the resulis of practical experience, and it 
certainly may claim a complete achievement of this laaz."— Nature. 

" There can be no question as to its value. We cdrdially commend it to all concerned in the 
design and construction of the steam engine."— Mechanical World. 

Steam, Boilers. 

A TREATISE ON STEAM BOILERS: Their Strength, Con- 
struction, and Economical Working. By Robert Wilson, C.E. Fifth Edition. 
i2mo, 65. cloth. 

''The best treatise that has ever been publlsked on steam boilers."— ^MSfimMr. 
"The author shows himself perfect master of his subject, and we heartily recommend all em* 
ployinc steam power to possess Uiemselves of the yrotk."—JiylaHd's Iron Trad* Circular, 

Boiler Chimneys. 

BOILER AND FACTORY CHIMNEYS; Their Draught-Power 

and Stability. With a Chapter on Lightning Conductors. By Robert 
Wilson, A.f.C.E., Author of "A Treatise on Steam Boilers," &c Second 
Edition. Crown 8vo, 3x. 6d. cloth. 
" A vahiable contribution to the literature of scientific building."— 7"A« Builder, 

BoHer Making. 

THE BOILER-MAKER'S READY RECKONER S* ASSIST- 
A NT, With Examples of Practical Geometry and Templating, for the Use 
of Platers, Smiths and Riveters. By John Courtney, Edited by D. K. Clark. 
M.I.C.B. Third Edition, 480 pp., with i4oIllusts. Fcap. 8vo, ys. half-bound. 
" No workman or apprentice shouki be without this book."— /r^w Trade Circular, 

Locom^otive Engine I>evelopm,ent. 

THE LOCOMOTIVE ENGINE AND ITS DEVELOPMENT. 
A Popular Treatise on the Gradual Improvements made in Railway Engines 
between 1803 and 1893. By Clement E. Stretton, C.E., Author of '• Safe 
Railway Working," &c. Second Edition, Revised and much Enlarged. 



With 95 Illustrations. Crown 8vo, 5s. 6d. cloth. \Just published. 

" Students of railway history and all who are mterested in the evolution of tlte modem locomo- 
tive will find much to attract and entertain in this volume,"— 7** Titnes. 

" The author of this work is well known to the railway world, and no one probably has a 
better knowledge of the history and development of the locomotive. The volume before us 
should be of value to all connected with the railway system of this country."— A'a/«r^. 
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Fire Engineering. 

FIRES, FIRE-ENGINES, AND FIRE-BRIGADES, With 
a History of Fire-Engines, their Construction, Use, and Management : Re- 
marks on Fire-Proof Buildings, and the Preservation of Life from Fire ; 
Statistics of the Fire Appliances in English Towns ; Foreign Fire Systems 
Hints on Fire- Brigades, &c. &c. By Charles F. T. Youmo, CB. With 
numerous Illustrations. 544 pp., demv 8vo, £1 45. cloth. 
" To those interested in the subject of fires and fire apparatus, we most heartily conunrad this 

book. It is the only English worlc we now have upon the subject. "— Bntineerin^. 

"It displays much evidence of careful research; and Mr. Young has put his fiicts neatiy 

together. His acquaintance with the practical details of the construction ot steam fire engines. 

okl and new, and the conditions with which it is necessary they should comply, is accurate and 

ivSL"— Engineer, 

Estimating for Engineering Work, <fc. 

ENGINEERING ESTIMATES, COSTS AND ACCOUNTS: 
A Guide to Commercial Engineering. With numerous Examples of Esti- 
mates and Costs of Millwright Work, Miscellaneous Productions, Steam 
Engines and Steam Boilers ; and a Section on the Preparation of Costs 
Accounts. By A General Manager. Demy 8vo, 125. cloth. 
" This is an excellent and very useful book, covering subject-matter in constant requisition fai 

every factory and workshop. . . . The book is invaluable, not only to the young engmeer, but 

also to the estimate department of every •works."— SuiUler. 

*• We accord the work unqualified praise. The information isg^ven in a plain, straightforward 

manner, and hears throughout evidence of the intimate practical acquaintance of the author with 

every phase of conunercial engineering."— ^fifcAantra/ JVorid. 

Engineering Construction. 

PATTERN 'MAKING : A Practical Treatise, embracing the Main 
Types of Engineering Construction, and including Gearing, both Hand and 
Machine made. Engine Work, Sheaves and Pulleys, Pipes and Columns, 
Screws, Machine Parts, Pumps and Cocks, the Moulding of Patterns in 
Loam and Greensand, &c., together with the methods of Estimating the 
weight of Castings; to which is added an Appendix of Tables for Workshop 
Reference. By A Foreman Pattern Maker. Second Edition, thoroughly 
Revised and much Enlarged. With upwards of 450 Illustrations. Crown 
8vo, 75. 6d. cloth. Utts* published. 

"A well- written technical guide, evidently written by a man who understands and has prac- 
tised what he has written about. . . . We cordially recommend it to engineerine students, yousg 
ioumeymen. and others desirous of being initiated into the mysteries of pattern-making."— ^MtZoEer. 
" More than 4^0 illustrations help to explain the tezi, which is, however, alwajrs clear and ex- 
plidt, thus rendermg the work an excellent vade mecum for the apprentice who deshres to become 
master of his trade.'— £;^/i;fA Mechanic, 

Dictionary of Mechanical Engineering Terms. 

LOCKWOOD'S DICTIONARY OF TERMS USED IN THE 
PR A CTICE OF MECHA NICAL ENGINEERING, embracing those current 
in the Drawine Office, Pattern Shop, Foundry, Fitting, Turning, Smith's and 
Boiler Shops, ccc. &c. Comprising upwards of 6,000 Definitions. Edited by 
A Foreman Pattern-Maker, Autnor of "Pattern Making." Second 
Edition, Revised, with Additions, Crown 8vo, ys. 6d. cloth. 
"Just the sort of handy dictionary required by the various trades engaged in mechanical en- 

g'jieering. The practical engineering pupil will find the book of great value in his studies, and 

everyforeman engineer and mechcmic should have a copj."-~SuildiHg' News. 

'^ Not merdy a dictionary, but, to a certain extent, also a most valuable guide. It strikes us as 

a happy idea to combine witfi a definition of the phrase useful information on the subject of which 

it trtaXs."— Machinery Market. 

Mill Gearing. 

TOOTHED GEARING : A Practical Handbook for Offices and 
Workshops. By A Foreman Pattern Maker, Author of " Pattern Making," 
" Lockwood's Dictionary of Mechanical Engineering Terms," &c. With 
184 Illustrations. Crown 8vo, 6s. cloth. Oust published. 

Summary of Contents. 



Chap. I. Principles.— II. Forma- 
tion OF Tooth Profiles.— III. Pro- 
portions of Teeth.— IV. Methods 
of Making Tooth Forms.— V. Invo- 
lute Teeth.— VI. Some Special 
Tooth Forms.— VII. Bevel Wheels. 
— VIII. Screw Gears. — IX. Worm 
Gears.— X. Helical Wheels.— XI. 

" We must give the book our unqualified praise for its thoroughness of treatment, and we can 
heartily recommend it to all interested as the most practical book on the subject yet written."— 
Mechanical World. 



Skew Bevels.— XII. Variable and 
OTHER Gears. — XIII. Diametrical 
Pitch.- XIV. The Odontograph.— 
XV. Pattern Gears.— XVI. Machine 
Moulding Gears.— XVII. Machine 
Cut Gears.— XVIII. Proportion of 
Wheels. 



MECHANICAL ENGINEERING, etc. 



Htone-working Machinery. 

STONE-WORKING MACHINERY, and the Rapid and Economi- 
cal Conversion of Stone, With Hints on the Arrangement and Management 
of Stone Works. Bv M. Powis Bale, M.I.M.E. With Illusts. Crown Uvo, 95. 
"The book should be u the hands of vrexy mason or student of altoo»-yroik,"—CoUiery 

Cuardian. 

" A capital handbook for all who manipulate stone for building or ornamental purposes."— 

Machinery Mar Act, 

Pump Construction and Management. 

PUMPS AND PUMPING : A Handbook for Pump Users. Being 

Notes on Selection, Construction and Management. By M. Powis Bale. 

M.I.M.E., Author of " Woodworking Machinery,'* " Saw Mills," &c. Second 

Edition, Revised. Crown 8vo, 2s. 6d. cloth. 

" The matter is set forth as concisely as possible. In foct, condensation rather than diffuseness 
*as been the author's aim throug^hout; yet he does not seem to have omitted anything like^ to b« 
<»f use."—youmal<i/'Gas Lighting, 

" Thoroughly practical and simply and clearly ytvXX.ta."— Glasgow Herald. 

MiUing Machinery, etc. 

MILLING MACHINES AND PROCESSES: A Practical 
Treatise on Shaping Metals by Rotary Cutters, including Information on 
Making and Grinding the Cutters. By Paul N. Hasluck, Author of " Lathe- 
work,'^ " Handybooks for Handicrafts," &c. With upwards of 300 Engrav- 
ings, including numerous Drawings by the Author. Large crown 8vo, 35a 
pages, 125. 6d. cloth. 
"A new departure in engineering literature. . . . We can recommend this work to all 

interested in milung machines ; it is what it professes to be— a pra9tical treatise."— ^«^-wi*er. 

" A capital and reliable book, which will no doubt be of considerable service, both to those 

erho are already acquainted with the process as well as to those who contemplate its adoption." 

Industries, 

Turning. 

LATHE-WORK : A Practical Treatise on the Tools, Appliances, 

and Processes etnployed in the Art of Turning, By Paul N. Hasluck. 

Fourth Edition, Revised and Enlarged. Cr. 8vo, 5s. cloth. 

" Written by a man who knows, not only how work ought to be done, but who also knows how 
<o do it, and how to convey his knowledge to others. To all ttumers this book would be valuable.'* 
—Engineering. 

" We can safely recommend the work to young engineers. To the amateor It wD slmpfy be 
inraluable. To the student it will convey a great deal of usefiil information."— .^fV^irMfr. 

Screiv'Vutting. 

SCREW THREADS : And Methods oj Producing Them. With 

Numerous Tables, and complete directions for using Screw-Cutting Lathes. 

By Paul N. Hasluck, Author of " Lathe- Work," &c. With Seventy-four 

Illustrations. Third Edition, Revised and Enlarged. Waistcoat-pocket size, 

15. 6d. cloth. 

** Full of useftil faiformation, hints and practical criticism. Taps, dies and screwlng-tools gene- 
rally are illustrated and their action described."— ^<r£Aa»tca/ JVorld. 

" It is a complete compendium of all the details of the screw cutting lathe ; in fact a mttltum 
dnparvo on all the subjects it treats upon." — Carpenter and Builder, 

Smith's Tables for Mechanics, etc. 

TABLES, MEMORANDA, AND CALCULATED RESULTS, 
FOR MECHANICS, ENGINEERS, ARCHITECTS, BUILDERS, etc. 
Selected and Arranged by Francis Smith. Fifth Edition, thoroughly Revised 
and Enlarged, with a New Section of Electrical Tables, FoRMULiS, and 
Memoranda. Waistcoat-pocket size, 15. 6d. limp leather. 
** It would, perhaps, be as difficult to make a small pocket<book selection of notes and formnlaB 
to suit ALL engineers as it would be to make a universal medicine ; but Mr. Smith's waistcoat- 
pocket collection may be looked upon as a successful attempt."— Engineer, 

"The best example we have ever seen of 270 pages of useful matter packed Into the dimen* 
slons of a caxd-cast.'—EuildingNews, *' A veritable pocket treasury of knowledge.'*— /rM« 

French'English Glossary for Engineers, etc* 

A POCKET GLOSSARY of TECHNICAL TERMS: ENGLISH- 
FRENCH, FRENCH-ENGLISH ; with Tables suitable for the Architectural, 
Engineering Manufacturing and Nautical Professions. By John James 
Fletcher, Engineer and Surveyor. Second Edition, Revised and Enlarged, 
200 pp. Waistcoat-pocket size, is, 6d, limp leather. 
-*' It is a very great advantage for readers and correspondents in France and England to have 
••large a number of the words relating to engineering and manufacturers collected m a UUputian 

-• xhe little book wiU be useful both to students and traivdlexs."— Architect. 

' terms is very complete, and many of the tables are new and wdl arrang«d. 
1 the book.<-4r«c*aNto/ ff^truL 
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Tear-Book of Engineering Fomiulcee, &c, 

THE ENGINEER'S YEAR-BOOK FOR 1894. Comprisingr 
Formulae, Rules, Tables, Data and Memoranda in Civil, Mechanical, Elec- 
trical, Marine and Mine Engineering. By H. R. Keupb. A.M. Inst.C.B.r 
M.I.E.E., Technical Ofl&cer of the Engineer-in-Chief s Office, General Post 
Office. London, Author of "A Handbook of Electrical Testing,'* "The 
Electrical Engineer's Pocket- Book," &c. With 700 Illustrations, specialN 
Engraved for the work. Crown 8vo, 600 pages, 8$. leather. [Just published, 
" Represents an enormous quantity of work, and forms a desirable book of reference."— rAe* 
£M£ifteer. 

" The book is distinctly in advance of most sintilar publications in this country. "^JtngiMeeriftg: 
" This valuable and well-designed book of reference meets the demands of all descriptions oi 
engineers."— kS«A<n^ Review. 

"Teems with up-to-date information in every branch of engineering and construction." — 
BuiUiMgr News. 

" The needs of the engineering profession could hardly be supplied in a more admirable, 
complete and convenient form. To say that it more than sustains all comparisons is praise of the 
highest sort, and that may justly be said of it."— Mining- yottrnal. 

" There is certainly room for the new comer, which supplies explanations and directions, as^ 
well as formulae and tables. It deserves to become one of the most successful of the technical 
annuals."— w^rcAt^c/. 

" Brings together vHth great skill all the technical information which an engineer has to use- 
day byday. It is in every vray admirably equipped, and is sure to prove successfuL"— SoT/xmaw. 
" The up-to-dateness of Nu. Kempe's compilation is a quality tnat will not be lost on the busy 
people for whom the work is intended.''— G/«m^<>w Herald. 

Bortdble Engines. 

THE PORTABLE ENGINE; ITS CONSTRUCTION AND 
MANAGEMENT. A Practical Manual for Owners and Users of Steam 
Engines generally. By William Dyson Wamsbrough. With 90 Illustri- 
tions. Crown 8vo, 35. 6d, doth. 

"This is a work of value to those who use steam machinety. . . . Shookl be read by every 
one who has a steam engine, on a farm or elsewhere."— JVar/k Lane Express. 

" We cordially commend this work to buyers and owners of steam engines, and to those whe 
have to do with thehr construction or use."— 7«m^«r Trades youmaL 

" Such a general knowledge of the steam engine as Mr. Wansbrongh furnishes to tite readet 
should be acquired by all intelligent owners and others who use the steam engine. "—Buiidinsr Nrws. 

" An excellent text-book of this useful form of engine. ' The Hints to Purchasers ' contain » 
good deal of commonsense and practical yiisAom."— English Mechanic. 

Iron and Steel. 

" IRON AND STEEL " ; A Work for the Forge, Foundry, Factory^ 
and Office* Containing ready, useful, and trustworthy Informatioafor Iron- 
masters and their Stock-takers; Managers of Bar, Rail, Plate, and Sheet 
Rolling Mills: Iron and Metal Founders; Iton Ship and Bridge Builders ; 
Mechanical, Mining, and Consulting Engineers ; Architects, Contractors. 
Builders, and Professional Drauf^htsmen. By Charles Hoare, Author cf 
"The Slide Rule," &c. Eighth Edition, Revised throughout and considerably 
Enlarged. 32mo. 6s. leather. 

" For comprehensiveness the book has not its equal."— /ro«. 

•• One of the best of the pocket books."— ^»«'/irA Mechanic. 

*• We cordiaUy recommend this book to those engaged in consideiing Uie details of aB kinds of 
ron and tted ytiak%.''-'Naival Science. 

Elementary Mechanics. 

CONDENSED MECHANICS. A Selection of Formulse, Rules, 
Tables, and Data for the Use of Engineering Students, Science Classes, &c 
In Accordance with the Requirements of the Science and Art Department. 
By W. G. Crawford Hughes, A.M.I.C.E. Crown Svo, 2s. 6d. cloth. 

•* The book is well fitted for those who are either confronted with practical problems in thei» 
woik, or are preparing for examination and wish to refresh their knowledge by gomg through their 
ftirmulae »g^n."— Marine Engifteer. 

" It is well arranged, and meets the wants of those for whom it is intended."— ^at/iMV' Net^ 

Steam. 

THE SAFE USB OF STEAM. Containing Rules for Un- 
professional Steam-users. By an Engineer. Sixth Edition. Sewed, 6d. 
*' If steam-users would but learn this little book by heart, boiler explosions would 1 
MBsations by their rarity."— ^v/irA Mechanic. 

Warming. 

HEATING BY HOT WATER; with Information and Sug- 
gestions on the best Methods of Heating Public, Private and Horticultura) 
Buildings. By Walter Jones. Second Editicn. With 96 Illustrations. 
Crown Svo, as. 6d. net. 
^ " We confidently recommend all interested in heating by hot water to secun a axfj of tbis 
valuable Uttle treatise."— rA« Plumper and Decorator. 
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THE POPULAR WORKS OF MICHAEL REYNOLDS 
(" Thb Engine Driver's Friend "). 

Locomotive'Engine JOriving. 

LOCOMOTIVE-ENGINE DRIVING : A Practical Manual for 
Engineers in charge of Locomotive Engines. By Michael RsYNOLDSt Member 
of the Society of Eneineers, formerly Locomotive Inspector L. B. and S. C. R. 
Ninth Edition. Including a Key to the Locomotive Engine. With Illu9* 
trations and Portrait ot Author. Crown 8vo, 4s. 6d. clotn. 
**Mr. Reynolds has supplied a want, and has supplied it welL We can confidently recommend 

the book, not only to the practical driver, but to everyone who takes an interest in the perfocmancc 

of locomotive ei^ines."— rA« Eneifteer. 

" Mr. Reynous has opened a new chapter in the Qterature of the day. This admirable practical 

treatise, of the practical utflity of which we have to speak in terms of warm commendation."— 

" Evidently the work of one who knows his subject thoroughly. "— Railway Service Gazette. 
"Were the cautions and rules fiven in the book to become part of the every-day working ^ 
our enf^ine-dxiven^ we wif^ have fewer distressing accidents to deptore."i-^Mte«MaM. 

Stationary Engine Driving. 

STATIONARY ENGINE DRIVING : A Practical Manual for 
Bnnnurs in charge of stationary Engines. By Michael Reynolds. Fifth 
Edition, Enlarged, with PUtes and Woodcuts. Crown 8vo, 4s. 6d. cloth. 
"The author is thoroughly acquainted with his subjects, and his advice on the various points 

treated is clear and practicaL ... He has produced a manual which is an exceedingly useful 

one (<x the class for whom it is specially intended."— ^m^m^^tx;^. 

" Our author leaves no stone unturned. He is determined that his readers shall not only know 

something about the stationary engine, but all about it."— En£ineer. 

"An engineman who has mastered the contents of Mr. Reynolds's book wHl require but little actual 

experience with boilers and engines before he can be trusted to look after them."—£/$£lithMec/utHif, 

The Engineer, Fireman, and EnginC'-Boy. 

THE MODEL LOCOMOTIVE ENGINEER, FIREMAN, and 
ENGINE-BOY. Comprising a Historical Notice of the Pioneer Locomotive- 
Engines and their Inventors. By Michael Reynolds. With numerous Illus- 
trations and a fine Portrait of George Stephenson. Crown 8vo, 4s. 6d. cloth. 
" From the technical knowledge of the author it will appeal to the railway man of to-^y more 
forcibly than anything written by Dr. Smiles. . . . The volume contains mformatioa of a tech* 
nical kmd, and mcts that every driver should be £uniliar vrith."—Ef$£'iish Mechanic. 

"We should be s^ to see this book in the possession of everyone in the kingdom who has 
ever lakl, or is to lay, hands on a locomotive engine."— /r«M. 

Continuous Railway Brakesi 

CONTINUOUS RAILWAY BRAKES: A Practical Treatise on 
the several Systems in Use in the United Kingdom ; their Construction and 
Performance. With copious Illustrations and numerous Tables. By Michael 
Reynolds. Large crown Bvo, 9s. cloth. 
" A popular explanation of the different brakes. It win be of great assistance in forming pabHc 

opinion, and will be studied with benefit by those who take an mterest in the htakib,"—Bn£lish 

Mechanic 

"Written with sufficient technical det^ to enable tiie prindple and relative connection of the 

various parts of each particular brake to be readily fp^sp^"— Mechanical World, 

Engine^JCHriving Life. 

ENGINE-DRIVING LIFE : Stirring Adventures and Incidents 
in the Lives of Locomotive-Engine Drivers. By Michael Reynolds. Third 
and Cheaper Edition. Crown 8vo, is. 6d. cloth. [Just published, 

"From first to last perfectly fiisdnating. WiDde Collins's most thrilling conception s are thrown 
Into the shade by true faiddents, endless in their variety, related in every page."— ^V^rt* British MaiL 
"Anyone who wishes to get a real insight into railway life cannot do better than read ' Engine- 
Driving Life' for himself ; and if he once take it up he win find that the author's enthusiasm and real 
love of the engine-driving profession will carry him on till he has read every :peit[^"—SmtimU^ Review, 

docket Companion for Enginemen. 

THE ENGINEMAN*S POCKET COMPANION AND PRAC^ 
TICAL EDUCATOR FOR ENGINEMEN, BOILER ATTENDANTS, 
AND MECHANICS. By Michael Reynolds. With Forty-five Illustra- 
tions and numerous Diagrams. Third Edition, Revised. Royal xSmo, 3«. 6<{., 
strongly bound for pocket wear. 

"This admirable work is well suited to accomplish Its object, behig the honest workmanship of 
a competent engineer."— CAur^ra; Herald. 

" A most meritorious work, giving in a succtect and practical form all the taiformatlon an engine- 
minder desirous of mastering the soentific principles of his daily calling would require."— 7*A# 

*' A boon to those who are striving to become efficient mechanics."— i>a£> ChronieU, 
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MR, HUMBERTS VALUABLE EHGIHEERINQ BOOKS. 

The Water Supply of Cities and Towns. 

A COMPREHENSIVE TREATISE on the WATER-SUPPLY 
OF CITIES AND TOWNS, By William Humbbr, A-M.Iii8t.C.E., and 
M. Inst. M.E., Author of " Cast and Wrought Iron Bridge Construction," 
&c. &c. Illustrated with 50 Double Plates, z Single Plate, Coloured 
Frontispiece, and upwards ot 250 Woodcuts^ and containin|{ 400 pages of 
Text. Imp. 4to, £6 6s, elegantly and substantially half-bound in morocco* 
Ltst of Contents. 

McLtrFi, Scfvice Pipts, and House FittSnjji,— 

XV. Tht Lj,w lEtd Ecaaotny of Water Wories. 

XVI. Coeucahl and IstcntikBefit Supply.— 

XVII. rtoizriptba of PlaiGf.— Appcndlca, 
ririnjj TatiJca of RatnS oJ" Supply, Velocities, 
etc . iiC^ tn^clhcr wi Lh Spcciaiciiliuiif of siivGEai 
Wurks iilustratfldt s.maiig vtiicb will be found ; 
Al'VrJccn, ElJefijiLl^ t^antcrborT, Dundoe 
Hai^j'ikx, Ljuntjeiiu Kotboiham, fJubi^ una 

"The most systematic and valuable work upon water supply hitherto produced in EngWsh, or 
in any other lang^uage. . . . Mr. Humber s work is characterised almost throusrhout by aa 
CAhaustireness much more distinctive of French and German than of English technical oreatttes." 

" We can conffntulate Mr. Humber on having been able to give so large an amount of infor* 
matlon on a subject so important as the water supply of cities and towns. The plates, fif^ in 
aumber, are mostly drawings of executed works, and alone would have commanded the attentkm 
of every engineer whose practice may lie in this branch of the profession."— i^MiMrr. 

Cast and Wrought Iron Bridge Construction. 

A COMPLETE AND PRACTICAL TREATISE ON CAST 
AND WROUGHT IRON BRIDGE CONSTRUCTION, including Iron 
Foundations. In Three Parts — ^Theoretical, Practical, and Descriptive. By 
William Humber, A.M.Inst. C.E., and M.Inst M.E. Third Edition, Re> 
vised and much improved, with 115 Double Plates (20 oi which now first 
appear in this edition), and numerous Additions to the Text. In Two Vols.i 
imp. 4to, £6 i6s. 6d. half-bound in morocco. 
"A very valuable contribution to the standard literature of civil engineering. In addition to 



I. Historical Sketch of Mme of the means 
tfiat have been adopted for the Supply of Water 
Co Cities and Towns.— II. Water and the Fo- 
reign Matter usually associated with it.— III. 
lUmfall and Evaporation.— IV. Springs and 
the water>bearing formations of various dis- 
tricts.— V. Measurement and Estimation of the 
flow of Water —VI. On the Stiection of the 
Source of Supply.— VII. Wells.— VIII. Reser- 
voirs.— IX. The Purification of Water.— X. 
Fumps. — XL Pumping Machinery. — XII. 



elevations, plans and sections, large scale details are given which very much enfiance the instruc- 
^e worth of those UlustraXioas.'^— CiviJl Ef^ inter and Architect's yournal. 

" Mr. number's stately volumes, lately issued— in which the most important bridges erected 
during the last five vears, under the direction of the late Mr. Brunei. Sir W. Cubitt, Mr. Hawlc* 
Shaw, Mr. Page, Nlr. Fowler, Mr. Hemans, and others among our most eminent engineers, are 
drawn and specified in great detaiL"— £»tf«M«^. 

Strains^ Calculation of. 

A HANDY BOOK FOR THE CALCULATION OF STRAINS 
IN GIRDERS A ND SI MIL A RSTR UCTURES, A ND THEIR STRENGTH. 
Consisting of Formulas and Corresponding Diagrams, with numerous details 
for Practical Application, &c. Bv William humber, A>M.Inst.C.B., &c. 
Fifth Edition. Crown 8vo, nearly zoo Woodcuts and 3 Plates, 75. 6d, cloth. 
" The formulae are neatiy expressed, and the diagframs good."— A tkenautn. 
" We heartily commend this really Mantfy book to our engineer and architect readers."— £»^ 
its A Mechanic 

Barlow^s Strength of Materials, enlarged by Humber. 

A TREATISE ON THE STRENGTH OF MATERIALS; 
with Rules for Application in Architecture, ihe Construction of Suspension 
Bridges, Railways, &c. By Peter Barlow, F.R.S. A New Edition, Revised 
by his Sons, P. W. Barlow, F.R.S., and W. H. Barlow, F.R.S. ; to which 
are added, Experiments by Hodgkinson, Fairbairn, and Kirxaldt; and 
Formulas for Calculating Girders, &c. Arranged and Edited by Wm.Humbbk, 
A-M.Inst.C.E. Demy 8vo, 400 pp., with zg large Plates and numeroos Wood- 
cuts, 185. cloth. 
" Valuable aUke to the student, tjrro. and the experienced practitioner, it will always rank 



iiuture. as it has hitherto done, as the standard treatise on that particular subiedW—EngiMMr, 
" There is no greater authority than Baxlow."—BuildiM£r News. 
" As a scientific work of the first class, it deserves a foremost place on the bookshelves of every 
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MR. H UMBER'S GREAT WORK ON MODERN ENGINEERING. 

Complete in Four Volumes, imperial 4to, price /i2 12s., half-morocco. Each 
Volume sold separately as follows :« 

d RECORD OF THE PROGRESS OF MODERN ENGINEER- 
ING. First Series. Comprising Civil, Mechanical, Marine, Hydraulic, 
Railway, Bridge, and other Engineering Works, &c. By William Humber, 
A-M.Inst.C.E., &c. Imp. 4to, with 36 Double Plates, drawn to a large scale, 
Photographic Portrait of John Hawbshaw, C.E., F.R.S., &c., and copious 
descriptive Letterpress, Specifications, &c., £3 35. half-morocco. 

List of the Plates and Diagrams. 
victoria Station and Roof, L. B. & S. C. R. 

18 plates); Southport Pier (2 plates); Victoria 

Station and Roof. L. C. & D. and G. W. R. (6 



Thames, West London Extension Railway { 
plates); Armour Plates: Suspension Bridg< 
Thamr- '■ -'-'— ^ '^'— »"— '^ — ■' — 



(4 plates); The Allen Engine; Sus- 

lion Bridge. Avon (3 plates); Underground 
[way (3 plates). 



plates); Roof of Cremome Music Hall ; Brid^fe 
over G. N. Railway ; Roof of Station, Dutch 
Rhenish Rail (3 plates); Bridge over the 

" Handsomely lithographed and printed. It will find favour with many who desire to preserve 
la a permanent form copies of the f^ns and specifications prepared for the guidance of the con* 
tractors for many important engineering woTks. '-E»£ine€r. 

HUMBERTS PROGRESS OF MODERN ENGINEERING, 
Seco^jd Series. Imp. 4to, with 36 Double Plates, Photographic Portrait of 
Robert Stephenson, C.E., M.P., F.R.S., &c., and copious descriptive Letter- 
press, Specifications, &c., £s 3^* half-morocco. 

List 0/ the Plates and Diagrams, 



Birkenhead Docks, Low Water Basin (15 
plates); Charing Cross Station Roof, C. C. 
Railway (3 plates) ; Digswell Viaduct, Great 
Northern Railway; Robbery Wood Viaduct, 
Great Northern Railway; Iron Permanent 
Way; Clydach Viaduct, Merthyr, Tredegar, 



and Abergavenny Railway; Ebbw Vladact 
Merth}rr, Tredegar, and- Abeigavenny Rail- 
way; College Wood Viaduct, Cornwall Rail* 
way ; Dublm Winter Palace Roof (3 plates) ; 
Bridge over the Thames. L. C. 8c D. Railway 
(6 plates) ; Albert Harbour, Greenock (4 plates). 
• Mr. Humber has done the profession good and true service, by the fine coUection of examples 
tie has here brought before the profession and the pvibVic"— Practical Mechanics youmal. 

HUMBERTS PROGRESS OF MODERN ENGINEERING. 
Third Series. Imp. 4to, with 40 Double Plates, Photographic Portrait of 
J. R. M'Clean, late Pres. Inst. C.E., and copioua descriptive Letterpress, 
Specifications, &c., £s 3s. half-morocco, 

List of the Plates and Diagrams, * 

Sewer, Reservoir and Outlet (4 plates) ; Outfall 

Sewer. Filth Hoist; Sections of Sewers (North 

and South Sides). 
Thames Embankment.— Section of Rhrer 

Wall I Steamboat Pier, Westminster (a plates); 

Landing Stairs between Charing Cross and 

Waterloo Bridges ; York Gate (a plates) ; Over. 

flow and Outlet at Savoy Street Sewer (3 plates) ; 

Steamboat Pier, Waterloo Bridge (3 plates) ; 

Junction of Sewers, Plans and Sections: 

Gullies, Plans and Sections; Rolling Stock; 

Granite and Iron Forts. 



U\iy DRACiAGH, METROPQI.IS— A'^rTA 
Tiif. — Map ihoTrici; fdtcrccption of Sewers; 
kttddlA Ltvel SoviT!r (a pEattsii; OuLrall Sewer, 
EriJjjES OV^rRlnir Lcajj platcsk Oaltal\ Sgwdt, 
Bridge o«r Manh Lknti, North Woolwidi 
RaU^ay, and Bqw aad Barkingf RaiJwar tunc- 
tiou: OutfdU Sewer, Bddi^e orer Haw and 
Barking RiELxiajr [3 clatts}; Outfall Scwcr, 
Drid^ ovtt Eil3[ LdndciD l^'atam arks' Feeder 

Oi^tfaU Sower, Tumblixv£ Bay and OutloE; Out- 
Cail ScwcT, PtnstdiiJcs, Seirik ^liif^—OutfjH 
&ewer^ Bermondi^ey BriUidi js plates); O'-^Ll.^ 

*- Th(! dravrinrs haTo a coct^itaiitty incrciiing value, and whoever desires to possess clear repre- 
«eat3Ltiqii$ of xh.^ EiA-o great WQiks carried out by our Metropolitan Board will obtain Mr. Humber't 
%<Aamc."—EH^He<r, 

HUMBERTS PROGRESS OF MODERN ENGINEERING. 
Fourth Series. Imp, 4to, with 36 Double Plates, Photographic Portrait of 
John Fowler, late Pres. Inst. C.E., and copious descriptive Letterpress, 
Specifications, &c., £s 3s. half-morocco. 

List of the Plates and Diagrams, 



Mesopotamia; Viaduct over the River Wye^ 

Midland Railway (3 plates) ; St. Gemuuis VU' 
duct, Cornwall Railway (a plates); Wrought- 
Iron Cylinder for Diving Bell ; Millwall Docks 



Abbey Mills Pumpfaig Station, Main Drain* 
cgeb Metropolis (4 plates) ; Barrow Docks (5 
pUtes) ; Manquis Viaduct, Santiago and Val- 
paraiso Rsdlway (a plates) ; Adam's Locomo- 
tive, St. Helen's Canal Railway (a plates); 
Cannon Street Station Roof, Channg Cross 
Railway (3 plates) ; Road Bridge over the River 
Moka (2 plates); Telegraphic Apparatus for 

*' We gladly welcome another year's issue of this valuable publication from the able pea of 
Mr. Humber. The accuracy and general excellence of this woric are well known, while its useful- 
aess in giving the measurements and details of some of the latest examples of engineering, as 
carried out by the most eminent men in the profession, cannot be too highly prizmd,"— Artisan. 



(6 plates) ; Mihroy's Patent Excavator j Metro- 
politan District Railway (6 plates) ; Harbours, 
Ports, and Breakwaters (3 plates). 



12 CROSBY LOCKWOOD 6* SON'S CATALOGUE. 

StaticSf Graphic and Analytic. 

GRAPHIC AND ANALYTIC STATICS, in their Practical Appii- 
eatioH to the Treatment of Stresses in Roofs, S^lid Girders, Lattice. Bowstring 
and Suspension Bridges, Braced Iron Arches and Piers, and other Frameworks, 
By R. Hudson Graham, C.E. Containing Diajgrams and Plates to Scale. 
With namerous Examples, many taken from existing Structures. Specially 
arranged for Class-work in Colleges and Universities. Second Edition, Re- 
vised and Enlarged. 8vo, i6s. cloth. 
" Mr. Graham's book wUl find a place whcrerer graphic and anatytlc statics are toed or studied.** 

"Sntituer, 

"The work b excdlent flrora a practical point of view, and has evidently been prepared witla 

orach care. The directions for working are ami^e. and are illustrated by an abundance of well. 

selected examples. It is an excellent text-book for the practical dra n g ht s m an.''--^i*< w < r w< w . 

I^ractictU Mathematics. 

MATHEMATICS FOR PRACTICAL MEN: Being a Common- 
place Book of Pure and Mixed Mathematics. Designed chiefly for the nsa 
of Civil Engineers, Architects and Surveyors. By Olinthus Gregory, 
LL.D., F.R.A.S.,'Enlareed by Heivry Law. C.E. 4th Edition, carefully 
Revised by J. R. Young, formerly Professor of Mathematics, Belfast College. 
With 13 Plates. 8vo, £1 is. cloth. 
" The engineer or architect will here find ready to his hand rules for soMng neatly erery asadie- 

matical difficulty that may arise in his practice. The rules are in all cases explained by means o§ 

examples, in which every step of the process is clearly worked out,"— Builder. 

" One of the most serviceable books for practical mechanics. . . It is an instructhre book tow 

tite student, and a text-book for mm who, having once mastered the subjects It treats of^ needs 

occasionally to refresh his memory upon theaa."'-Buiidift£ News, 

Hydraulic Tables. 

HYDRAULIC TABLES, CO-EFFICIENTS, and FORMULJB 
for finding the Discharge 0/ Water from Orifices, Notches, Weirs, Pipes, and 
Rivers, With New FormulaB, Tables, and General Information on Rainfiall| 
Catchment* Basins, Drainage, Sewerage. Water Supply for Towns and Mill 
Power. Bj John Neville, Civil Engineer, M.R.I.A. Third Ed., carefully 
Revised, with considerable Additions. Numerous Illusts. Cr. 8vo, 14s. cloth. 
" Alike valuaUe to students and engineers hi practice ; its study will prevent the annoyance of 
avoidable failures, and assist them to select the readiest means ta successfully carrying out any 
given work connected with bydrauUc engineering."— Af^tn^^ journal. 

" It is, of all English books on the subject, the one nearest to completeness. . . . From ttm 
good arrangement of the matter, the dear explanations, and abundance of formulae, the carefully 
calculated tables, and, above all, the thorough acquaintance with both theory and coostructfoot 
which is displayed from first to last, the book will be found to be an arguislrion r-'Archit$a, 

Hydraulics. 

HYDRA ULIC MANUAL. Consisting of Working Tables and 
Explanatory Text. Intended as a Guide in Hydraulic Calculations and Field 
Operations. By Lowis D'A. Jackson, Author of " Aid to Survey Practice," 
"Modem Metrology," &c. Fourth Edition, Enlarged. Large cr. 8vo, z6s. cl. 

" The author has had a wide experience in hydraulic engineering and has been a careful oK 
server of the facts which have come under his notice, and from the great mass of material at hii 
command he has constructed a noanual which may be accepted as a trustworthy guide to this 
branch of the en^eer's profession. We can heartily recommend this volume to all who desire to 
be acquainted with the latest develoimient of this important subject." — EngiHeerin£, 

" The standard-work in this department of mechanics."— Sf<W*»«a«. 

" The most useful feature of this work is its freedom from what is superannuated, and ks 
thorough adoption of recent experiments ; the text Is, in &ct, In great part a short account of the 
J . ,"— Nature, 



Drainage. 

ON THE DRAINAGE OF LANDS, TOWNS, AND BUILD^ 
INGS. By G. D. Dempsby, C.E., Author of " The Practical Railway En- 

fineer,'* &c. Revised, with large Additions on Recent Practice in 
>RAiNAGS Engineering, by D. Kinnear Clark, M.InstC.E. Author of 
"Tramways: Their Construction and Working," "A Manual of Rules, 
Tables, and Data for Mechanical Engineers," &c. Second Edition, Cer* 
rected. Fcap. 8vo, 5s. cloth. 

**The new matter added to Mr. Dempsey's excdlent work Is characterised by tte comprehea* 
rive gra^ and accuracy of detail for which the name of Mr. O. K. Clark is a suffident voucher."— 
AtMenaum. 

" As a work on recent practice In drainage engineering, the book Is to be commended to all 
who are making that branch of engineering science their special study."— /tmi. 

' A comprehensive manual on drainage engineering, and a usefiil Introductioa to the student.* 
—Building News. 
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Water Storage, Conveyance, and Utilisation. 

WATER ENGINEERING : A Practical Treatise on the Measure- 
ment, Storage, Conveyance, and Utilisation of Water for the Supply of Towns, 
for Mill Power, and for other Purposes. By Charles Slagg, Water and 
Drainage Engineer, A.M.Inst.C.E., Author of " Sanitary Work in the Smaller 
Towns, and in Villages," &c With numerous II lusts. Cr. 8vo. ys. 6d. cloth. 
*' As a small practical treatise on the water supply of tovms, and on some applications of 

water-power, the work is in many respects excellent.' —^«^'««r»«^. 

" The author has collated the results deduced from the experiments of the most eminent 

cuthorities, and has presented them in a compact and practical form, accompanied by very dear 

•ad detailed explanations. . . . The appUcadon of water as a motive power is treated very 

carefully and exhaustively."— ^«i7flf*r. 

"For anyone who desires to begin the study of hydraulics with a consideration of the practical 

applications of the science there is no better gaide."— Architect. 

River Engineering • 

RIVER BARS: The Causes of their Formation, and their Treat- 
ment by " Induced Tidal Scour; " with a Description of the Successful Re- 
duction by this Method of the Bar at Dublin. By I. J. Mann, Assist. Eng. 
to the Dublin Port and Docks Board. Royal 8vo, 7s. 6d. cloth. 
" We recommend all interested in harbour works— and. indeed, those concerned in the Im- 

Covements of rivers generally— to read Mr. Mann's interesting work on the treatment of river 
xs."—Engimer. 

OOrtM/Sses 

TRUSSES OF WOOD AND IRON, Practical Applications of 
Science in Determining the Stresses, Breaking Weights^ Safe Loads, Scantlings, 
and Details of Construction, with Complete Working Drawings. By William 
Griffiths, Surveyor, Assistant Master, Tranmere School of Science and 
Art. Oblong 8vo, 4*. 6d. cloth. 
•* This handy little book enters so minutely Into every detail connected with the construction of 

coof trusses, that no student need be ignorant of these matters."— i'^'oc^wa/ Engineer, 

Railway Working. 

SAFE RAILWAY WORKING. A Treatise on Railway Acci- 
dents: Their Cause and Prevention; with a Description of Modem Appliances 
and Systems. By Clement E. Stretton, C.E., Vice-President and Con- 
sulting Engineer, Amalgamated Society of Railway Servants. With Illus- 
trations and Coloured Plates. Third Edition, Enlarged. Crown Svo, 35. 6d, 
cloth. 

" A book for the engineer, the directors, the managers ; and. In short, all who wish for informa- 
tion on railway matters will find a perfect encyclopaedia in * Safe Railway Working.' "•—Railway 
Review. 

" We commend the remarks on railway signalling to all nSLway managers, especially where a 
«oiibrm code and practice is advocated."— /f(fr<^a/*'x Railway journal. 

" The author may be congratulated on having collected, in a very convenient form, much 
valuable information on the pnncipal questions arocting the safe working of railways."— ^a</. 
way Engineer. 

Oblique Bridges. 

A PRACTICAL AND THEORETICAL ESSAY ON OBLIQUE 
BRIDGES. With 13 large Plates. By the late George Watson Buck, 
M.I.C.E. Third Edition, revised by his Son, J. H. Watson Buck, M.I.C.B. j 
and with the addition ofj^escription to Diagrams for Facilitating the Con- 
struction of Oblique Bridges, by W. H. Barlow, M.I.C.B. Royal Svo, zas. 
cloth. 

** The standard text-book for all engineers r^ifarding skew arches Is Mr. Buck's treatise, aad it 
w juld be impossible to consult a heXtot.— Engineer. 

"Mr. Buck's treatise is recc^poised as a standard text-book, and his treatment has divested tiie 
lubject of many of the intricacies supposed to belong to it. As a guide to the engineer and archi- 
tect, on a confessedly difficult subject, Mr. Buck's work is \ms\xx^diSsedL,"— Building News. 

Tunnel Shafts. 

THE CONSTRUCTION OF LARGE TUNNEL SHAFTS: A 
Practical and Theoretical Essay. By J. H. Watson Buck, M.InstC.B., 
Resident Engineer, London and North-western Railway. lilustrated with 
Folding Plates. Royal Svo, 12s. cloth. 

** Many of tiie methods given are of extreme practlca! Tthie to the mason ; and tiie observations 

en the form of arch, the rules for ordering the stone, and the construction of the templates win be 

found of consUerable use. We commend the book to the engineering pro(essioxi."—£uiUiMgNiems. 

"Win be regarded by civil engineers as of the utmost value, and calculated to save much time 

and obviate many axislakes."— Colliery GuartUan. 
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StudenVs Text-Book on Surveying. 

PRACTICAL SURVEYING : A Text-Book for Students pre. 
paring for Examination or for STiryey>work in the Colonies. By Gborgb. 
W. UsiLL, A.M.I.C.E- Author of "The Statistics of the Water Supply of 
Great Britain." With Four Lithographic Plates and upwards of 330 Illustra- 
tions. Third Edition, Revised and Enlarged. Including Tables of Natural 
Sines, Tangents, Secants, &c. Crown 8vo, 7$. 6d. cloth ; or, on Thin Paper> 
bouna in limp leather, gilt edges, rounded comers, for pocket use, 12s. 6d. 
"The best forms of instrnments are described as to their construction, nses and modes of 
•mplojrmentt and there are innumerable hints on work and eauipment such as the author, in his 
exiMvience as surveyor, draughtsman, and teacher, has found necessa r y, and which the student 
In his inexperience will find most serviceable."— £»ii«Mr. 

••■The latest treatise in the Ensflish lansfuage on surveyin^f, and we have no hesitation In sa^ 
Inc that the student will find It a better ifuide than any of its predecessors . . . . > 
Deserves to be recognised as the first book which should be put in the hands of a pupfl oi Civil 
Engineerinsr, and every gentleman of education who sets out fiar the Ccdonies would find it wdl >» 
hw, copy. "—A rckitta. 

Survey Fractice. 

AID TO SURVEY PRACTICE, for Reference in Surveying, Level. 

line^ and Setting-out ; and in Route Surveys of Travellers by Land and Sea, 

With Tables, Illustrations, and Records. By Lewis D'A. Jackson, 

A.M.I.C.E.^ Author of " Hydraulic Manual," «• Modem Metrology." Ac. 

Second Edition, Enlarged. Large crown 8vo, 12s. 6d. cloth. 

"A valuable vade-meeum fat the sunrejrM. We can leaxnmend this book as containing ao 
a^miraKU Supplement to the teaching of the accomplished surveyor."— Athtnaum, 

" As a text-book we should advise all surveyws to jplace It In their libraries, and study well the: 
matured instructions afforded in its pages."— C^tftery Cuardian. 

" The author brings to his work a fortunate union of theory and practical experience wl:dcb» 
aided by a clear and ludd style of writing, renders the book a very usefhl oD»,"—BMildtr, 

Surveying, Land and Marine* 

LAND AND MARINE SC7i2K£y/NG, in Reference to the Pre- 
paration of Plans for Roads and Railways ; Canals, Rivers, Towns' Watex 
Supplies ; Docks and Harbours. With Description and Use of Surveying 
Instruments. By W. D. Haskoll, C.E., Author of " Bridge and Viaduct Con- 
struction," &c. Second Edition, Revised, with Additions. Large cr.Svo, 9s. cl. 
" This book must prove of great value to the student. We have no hedtation in recommend^ 

Ing it, feeling assured that it will more than repay a careful study."— MtcAanica/ pyorld. 

" A most useful and well arranged book. We can strongly recommend it as a carefully-wzitteir 

and valuable text-book. It ei^oys a weU-deserved repute among surveyors."— fM^Aficr. 

" This v<dume cannot fail to prove of the utmost practical ntHlty. It may be safely recommended 

to all students who aspire to become clean and expert surveyors."— i^«M»^v youmal, 

FieHd'Booh for Engineers. 

THE ENGINEER'S, MINING SURVEYOR'S, AND CON^ 
TRA CTOR *S FIELD-BOOK. Consisting of a Series of Tables, with Rules. 
Explanations of Systems, and use of Theodolite for Traverse Surveying and 
Plotting the Work with minute accuracy by means of Straight Edge and Set 
Square only ; Levelling with the Theodolite, Casting-out and Reducing 
Levels to Datum, and Plotting Sections in the ordinary manner ; setting-out 
Curves with the Theodolite by Tangential Angles and Multiples, with Right 
and Left-hand Readings of the Instrament: Setting-out Curves without 
Theodolite, on the System of Tangential Angles by sets of Tangents and Off> 
sets : and Earthwork Tables to 80 feet deep, calculated for every 6 inches in 
depth. By W. D. Haskoll, C.B. Foorth Edition. Crown 8vo, 12s. doth. 



The book is very handy ; the separate tables of sines and tangents to every minute win make 

It useful fbr many other purposes, the genuine traverse taUes exisung all the same."—Ath€futu9n, 

"Every person engaged in engineering field operations will estimate the importance of such a 

work and the amount of valuabte ^e which will be saved by reference to a set of reliable tables 

prepared with the accuracy and fulness of those given in this volume."— JSa(/w0> ^ews. 

Levelling. 

A TREATISE ON THE PRINCIPLES AND PRACTICE OP 
LEVELLING, Showing its Application to purposes of Railway and Civi) 
Engineering, in the Construction of Roads: with Mr. Telford's Rules for the 
same. By Frederick W. Simms, F.G.S., M.Inst.C.E. Seventh Edition, with 
the addition of Law's Practical Examples for Setting-out Railway Curves, and 
Trautwine's Field Practice of Laymg-out Circular Curves. With 7 Plates 
and numerous .Woodcuts. 8vo, 8s. 64. cloth. *«* Trautwimb on Curves 
may be had separate, 55. 

" The text-book on levelling in most of oar enfjftneerfaig tdioob and coneges.**- ^*vA*«rr, 
" The publishers have rendered a substantial service to the profession, especially to the younger 
members, by bringing out the present edition of Mr. Simms's useful notk^'—EniimtnHjr, 
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TrigwMymetrical Surveying. 

AN OUTLINE OF THE METHOD OF CONDUCTING A 

TRIGONOMETRICAL SURVEYj for the Formation of Geographical and 

Topographical Maps and Plans, Mxhtary Reconnaissance, Levelling, &c,, with 

Useful Froblems, Formulae, and "Tables. By Lieut.-General Frome, R.E. 

Fourth Edition, Revised and partly Re-written by Major General Sir Charles 

Warren, G.C.M.G., R.E. With zg Plates and 1x5 Woodcuts. Royal 8vo, x6s. 

cloth. 

"^ "The simple foct that a foartii edldon has been called for Is the best testfanony to tts aeritSk. 

No words of praise from us can strengthen the position so well and so steadily maintained by thi* 

work. Sir Charles Warren has revised the entire work, and made such additions as were necessarjr 

to bring every portion of the contents up to the present dHbt,"—£road jirrow. 

Field Fortification. 

A TREATISE ON FIELD FORTIFICATION, THE ATTACK 
OF FORTRESSES, MILITARY MINING, AND RECONNOITRING. By 
Colonel I. S. Macaulay, late Professor of Fortification in the R.M.A., Wool* 
wich. Sixth Edition. Crown 8vo, with separate Atlas of 12 Plates, 12$. cloth* 

TunneUihg. 

PRA CTICAL TUNNELLING, Explaining in detail the Setting- 
out of the works, Shaft-sinkingand Heading-driving, Ranging the Lines and 
Levelling underground, Sub-£xcavating, Timbering, and the Construction 
of the Brickwork of Tunnels, with the amount of Labour required for, and the 
Cost of, the various portions of the work. By Frederick W. Simms, F.G.S., 
M.InstC.E. Third Edition, Revised and Extended by D. Kinnear Clark, 
M.Inst. C.E. Imperial 8vo, with ax Folding Plates and numerous Wood 
Engravings, 30s. cloth. 

" The estimation in which Mr. Sfanms's book on tnnnelOnsf has been held for over thirty jrears 

cannot be moretruly expressed than in the words of tiie late Prof. Rankine : — * The best source of iu" 

formation on the subject of tunnels is Mr.F.W.Simms's work on Practical Tuxaidliag."'—j4rthtiect. 

" It has been rej^r^ded from the first as a text-book of the subject. . . . Mr. Clark has added 

fanmensely to the vahie ot the hook,"— £fi£imer. 

Tramways and their Working. 

TRAMWAYS: THEIR CONSTRUCTION AND WORKING. 
Embracing a Comprehensive History of the System : with an exhaustive 
Analysis of the various Modes of Traction, including Horse-Power, Steam, 
Cable Traction, Electric Traction, &c. ; a Description of the Varieties of Roll- 
ing Stock : and ample Details of Cost and Working Expenses. New Edition, 
Thoroughly Revised, and Including the Progress recently made in Tramway 
Construction, &c. &c. By D. Kinnear Clark. M.Inst.C.S. With numerous 
Illustrations and Folding Plates. In One Volume, 8vo, 700 pages, price about 
as*. ^Nearly ready. 

" All faiterested fai tramways must refer to H, as all railway englneen have turned to the author's 
frork • Raflway Machinery."'— £»^frf«^«r. 

" An exhaustive and practical work on tramways. In which the history of this Mnd of locomo> 
Hon, and a description and cost of the various modes of laying tramways, are to be found."— 
BMildiHsr News. 1-^ J t 

"The best form of rails, the best mode of construction, and the best mechanical appUances 
are so fairlv indicated in the work under review, that any engineer about to construct a tramway 
will be enabled at once to obtidn the practical Information which wUl be of most service to Um."— 
^tkenaum. 

Curves, T€ibles for Setting-out. 

TABLES OF TANGENTIAL ANGLES AND MULTIPLES 
for SeUing-oiU Curves from 5 to 200 Radius, By Alexander Bea2elet, 
M.InstC.E. Fourth Edition. Printed on 48 Cards, and sold in a cloth box, 
waistcoat-pocket size, 35. 6d, 
" Each table is printed on a small card, which, belnsr placed on tiie theodoRte, leaves the hands 

free to manipulate tne instnmient— no small advantage as regards the rapidity ofvrotk,"—Efi£iH€€r, 
" Very handy ; a man may know that all his day's work must fall on two of these cards, which 

he puts into his own card-case, and leaves the rest b6idad,"—At/uHaum, 

Earthworh. 

EARTHWORK TABLES. Showing the Contents in Cubic 
Yards of Embankments, Cuttings, &c., of Heights or Depths up to an 
average of 80 feet. By Joseph Broaobent, C.E., and Francis Campin, C.E. 
Crown 8vo, 55. cloth. 

*' The way hi which accuracy is attahied. by a simple division of each cioss section hito three 
elements, two in which are constant and one variable, is 'mg^n\o\x%."—Athenotum. 
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Heat, EocpanMan by. 

EXPANSION OF STRUCTURES BY HEAT. By John 
Kbilt, C.B., late of the Indian Public Works and Victorian Railway Depart- 
ments. Crown 8vo, 35. 6d. cloth. 

Summary of Contents. 



Section I. Formulas and Data. 
Secticm II. Metal Bars. 
Section III. Simple Frames. 
Section IV. Complex Frames anp 

Plates. 
Section V. Thermal CoNDUCTiviTr. 



Section VI. Mechanical Force of 

Heat. 
Section VII. Wore of Expansiom 

AND Contraction. 
Section VIII. Suspension Bridges. 
Section IX. Masonry Structures. 



" The aim the anthor has set before hfan, viz., to show the effscts of heat upon metallic and 
other stfuctur e a , b a laudable one, for this is a branch of physics upon which the engineer or archi- 
tect can find but little rdiable and comprehensive data In books."— ^MiiU^rr. 

•• Whoever is concerned to know the effect of changes of temperature on sndi stmctnres as 
suspension bridges and the like, could not do better than consult Mr. Kelly's valuable and hand^ 
exposition of the geometrical principles involved in these changes."— sSksptoNOfs. 

Ea/rthwark^ Measurement of. 

A MANUAL ON EARTHWORK. By Alex. J. S. Graham, 
C.B. With numerous Diagrams. Second Edition. xSmo, as. 6i. cloth. 
"A great amount of practical information, very admirably arranged, and available for rougli 
wtimates, as well as iior the more exact calc u la tion s required in the e n g i nee r 's and contractor's 



Strains in Ironwork. 

THE STRAINS ON STRUCTURES OP IRONWORK; with 
Practicsd Remarks on Iron Construction. By F. W. Shsilds, M.Inst.C.Ei 
Second Edition, with 5 Plates. Royal 8vo, 55. cloth. 
The student cannot find a better little book on this subject"— fntrteMn 

Cast Iron and other Metals, Strength of. 

A PRACTICAL ESSAY ON THE STRENGTH OP CAST 
IRON AND OTHER METALS. By Thomas Tredoold, C.E. Fifth 
Edition, including Hoogkinson's Experimental Researches. 8vo, xas. cloth. 

Oblique Arches, 

A PRACTICAL TREATISE ON THE CONSTRUCTION OF 
OBLIOUE ARCHES. By John Hart. Third Edition, with Plates. Im- 
perial ovo, 85. cloth. 

QirderSf Strength of. 

GRAPHIC TABLE FOR FACILITATING THE COMPUTA^ 
TION OF THE WEIGHTS OF WROUGHT IRON AND STBBL 
GIRDERS, etc., for Parliamentary and other Estimates. By J. H. Watson 
Buck, M.Inst.CE. On a Sheet, 2s. 64. 

Water Supply and Water-Works. 

A PRACTICAL TREATISE ON THE WATER SUPPLY 
OF TOWNS AND THE CONSTRUCTION OF WATER-WORKS. By 
W. K. Burton, A.M.IostC.E., Professor of Sanitary Engineering in the 
Imperial University, Tokyo, Japan, and Consulting Engineer to the Tokyo 
Water- Works. With an Appendix on Water-Works in Oountrles tuhject 
to Barthquakes, by John Milne, F.R.S., Professor of Mining in the Impe- 
rial University of Japan. With numerous Plates and Illusts. [/n the press. 
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BockeUlBookfor Naval Architects and Shipbuilders^ 

THE NAVAL ARCHITECT'S AND SHIPBUILDER'S 
POCKET-BOOK of Formulee,RuUs,aHd Tables.and MARINE ENGINEER'S 
AND SURVEYOR'S Handy Booh of Reference. By Clement Mackrow, 
Member of the Institution of Naval Architects, Naval Draughtsman. Fifth 
Edition, Revised and Enlarged to 700 pages, with upwards of 300 Illustra- 
tions. Fcap., Z2S. 6d, strongly bound in leather. 
Summary of Contents. 



Signs and Symbols. Decimal Frag- 
TioNS. — Trigonometry. — Practical 
Geometry. — Mensuration. ■— Cen- 
tres and Moments of Figures. — 
Moments of Inertia and Radii of 
Gyration. — Algebraical Expres- 
sions FOR Simpson's Rules. — Me- 
chanical Principles. — Centre of 
Gravity. — Laws of Motion. — Dis- 
placement, Centre of Buoyancy. — 
Centre of Gravity of Ship's Hull. 
— Stability Curves and Metacen- 
tres.— Sea and Shallow-water 
Waves. — Rolling of Ships. — Pro- 
pulsion AND Resistance of Vessels. 
— Speed Trials.— Sailing, Centre 
of Effort.— Distances down Rivers, 
Coast Lines.— Steering and Rud- 
ders of Vessels. — Launching Cal- 
culations AND Velocities.— Weight 
of Material and Gear.— Gun Par- 
ticulars AND Weight. — Standard 
Gauges. — Riveted Joints and Rivet- 
ing.— Strength and Tests of Mate- 
rials. — Binding and Shearing 
Stresses, etc.— Strength of Shaft- 
ing, Pillars, Wheels, etc. — Hy- 
draulic Data, etc. — Conic Sections, 
Catenarian Curves. — Mechanical 
Powers, Work. — Board of Trade 
Regulations for Boilers and En- 
gines. — Board of Trade Regula- 



for Boilers.— Lloyd's Weight of 
Chains.— Lloyd's Scantlings for 
Ships.— Data of Engines and Ves- 
sels. - Ships' Fittings and Tests.— 
Seasoning Preserving Timber.— 
Measurement of Timber. — Alloys, 
Paints, Varnishes. — Data for 
Stowage. — Admiralty Transport 
Regulations. — Rules for Horse- 
power, Screw Propellers, etc.— 
Percentages for Butt Straps, etc, - 
—Particulars of Yachts. — Masting 
AND Rigging Vessels. — Distances 
OF Foreign Ports. — Tonnage 
Tables. — Vocabulary of French 
AND English Terms. — English 
Weights and Measures. — Foreign 
Weig'Hts and Measures. — Decimal 
Equivalents. — Foreign Money. — 
Discount and Wage Tables.— Use- 
ful Numbers and Ready Reckoners 
—Tables of Circular Measures.— 
Tables of Areas of and Circum- 
ferences OF Circles.— Tables of 
Areas of Segments of Circles.— 
Tables of Squares and Cubes and 
Roots of Numbers. — Tables of 
Logarithms of Numbers. — Tables 
OF HyperbolicLogarithms.— Tables 
OF Natural Sines, Tangents, etc.— 
Tables of Logarithmic Sines, 
Tangents, etc. 



TIONS for Ships.— Lloyd's Rules 

" In these days of advanced knowledge a work like this is of the £^atest value. It contains a 
vast amount of information. We unhesitatingly say that it is the most valuable compilation for its 
specific ];}urpose that has ever been printed. No naval architect, engineer, surveyor, or seaman, 
wood or iron shipbuilder, can afford to be without this \tox\cJ'— Nautical Alagaziru. 

"Should be used by all who are engaged in the construction or designs of vessels. . . . WiU 
be found to contain the most useful tables and formulae required by shipbwlders, carefuQy collected 
from the best authorities, and put together in a popular and simple iona."— Engineer. 

"The professional shipbuilder has now, m a convenient and accessible form, reliable data for 
solving many of the numerous problems that present themselves in the course of nis irotk.."—/ron. 

" There is no doubt that a pocket-book of this description must be a necessity m the ship- 
building trade; . . . The volume contains a mass of useful information clearly expressed and 
presented in a handy form."— Marine Engineer. 

Marine Engineering. 

MARINE ENGINES AND STEAM VESSELS (A Treatise 
on). By Robert Murray, C.E. Eighth Edition, thoroughly Revised, with 
considerable Additions by the Author and by George Carlisle, C.E., 
Senior Surveyor to the Board of Trade at Liverpool, xamo, 5$. cloth board? . 
" Well adapted to give the young steamship engineer or nuunne engine and boiler maker a 

general introduction into his practical' work."— Af«:Aa»«cai IVorleL 

•• We feel sure that this thoroughly revised edition will continue to be as popular in the future 

as it has been in the past, as, for its size, it contains more useful information than any similar 

ttta.^s6."— Industries. ^ 

" As a compendious and useful guide to engineers of our mercantile and royal naval services, 

we should say it cannot be surpassed."— J5«i7tf»M^ News. 

The information given is both sound and sensible, and weU qualified to direct young sea- 

going hands on the straight road to the extra chief's certificate. . . . Most useful to survej ors, 

inspectori, draughtsmen, and young engineers."— (r/<»x^vw Herald. 

C 
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Focket'Book for Marine Engineers. 

A POCKET-BOOK OF USEFUL TABLES AND JFOR^ 
MULjE for marine engineers. By Frank Proctor, A.I.N.A. 
Third Edition. Royal 33mo, leather, gilt edges, with strap, 4s. 
" We recommend it to our reeders as ffoing fu to snpphr a long-Mt mat.''—//avml Sciett^ 
"A most useful compaiiioa to att uurine t!Dg^a»tts."^l/Hae€l sirvice GoMtUt, 

Introduction to 3Iarine Engineering, 

ELEMENTARY ENGINEERING : A Manual for Young B^arins 
Engineers and Apprentices. In the Form of Questions and Answers on 
Metals, Alloys, Strength of Materials, Construction and Management of 
Marine Engines and Boilers, Geometry, &c. &c. With an Appendix of Useful 
Tables. By John Sherren Brewer, Government Marine Surveyor, Honi;* 
kong. Second Edition, Revised. Small crown 8vo, ». cloth. 

" Contains much valuable information for the class for whom it is intended, especially in the 
chapters on the managfement of boilers and engines."— Waw/^cs/ Magatinu 

" A useful introduction to the more elaborate text-books."— J^o/^man. 

" To a student who has the requi^te desire and naoiv to attain a thorough knowledire. Mr. 
Brewer offers decidedly useful hi6lp,"—At/uMaufH, 

Navigation. 

PRACTICAL NAVIGATION, Consisting of Thb Sailor's 
Sba-Book, by Jambs Greenwood and W. H. Rosser; together with the 
requisite Mathematical and Nautical Tables for the Workmg of the Problems, 
by Henry Law, C.E., and Professor J. R. Youno. Illustrated, zamo, 75. 
strongly half-bound. 

Drawing for Marine Engineers, 

LOCKIE'S MARINE ENGINEER'S DRAWING -BOOK. 
Adapted to the Requirements of the Board of Trade Examinations. Bv 
John Lockie, C.E. With aa Plates, Drawn to Scale. Royal 8vo, 3*. 6d. 
cloth. 

" The student who learns from these drawing will have nothing to uvAczxa"— Engineer. 
" The examples chosen are essentially practical, and are such as should prove of service to 
engineers generally, while admirably fulfilling their specific ^urposa."— Mechanical JVorid, 

SaUmaking. 

THE ART AND SCIENCE OF SAILMAKING. By Samuel 
B. Sadler, Practical Saiimaker, late in the employment of Messrs. Ratsey 
and Lapthorne, of Cowes and Gosport. With Plates and other Illustrations. 
Small 4to, las. 64. cloth. 

Summary of Contents. 



Chap. I. The Materials used and 
THEIR Relation to Sails.— II. On 
the Centre of Effort.— III. On 
Measuring.— IV. On Drawing.— V. 
On the Number of Cloths required. 



—VI. On Allowances. — ^VII. Calcu- 
lation of Gores.— VIII. On Cutting 
Out.— IX. On Roping.— X. On Dia- 
gonal-Cut Sails.— XI. Concluding 
Remarks. 



" This work is very ably written, and is illustrated by diagrams and carefully- worked calcula* 
tions. The work should be in the hands of every saibnaker, whether employer or employed, as »t 
cannot fail to assist them in the pursuit of their important avocations."— /j/^ of Wight Herald, 

" This ertreraely practical work gives a complete education in all the branches of the manu- 
facture, cutting out. roping, seaming, and goring. It is copiously illustrated, and wrill form a first- 
rate text-book and z^^he."— Portsmouth Times. 

" The author of this work has rendered a distinct service to all interested in the art of sail- 
making. The subject of which he treats is a congenial one. Mr. Sadler is a practical saiimaker. 
and has devoted years of careful observation and study to the subject ; and the results of the 
experience thus gained he has set forth in the volume before us."Steamshi^. 

Chain Cables. 

CHAIN CABLES AND CHAINS, Comprising Sizes and 
Cnrves of Links, Studs, &c., Iron for Cables and Chains, Chain Cable and 
Chain Making, Forming and Weldine Links, Strength of Cables and Chains, 
Certificates for Cables, Marking Cables, Prices of Chain Cables and Chains, 
Historical Notes, Acts of Parliament, Statutory Tests, Charges for Testing, 
List of Manufacturers of Cables, &c. &c. By Thomas W. Traill, F.E.R. N., 
M. Inst. C.E., Engineer Surveyor in Chief, Board of Trade, Inspector of 
Chain Cable and Anchor Proving Establishments, and General Superin- 
tendent, Lloyd's Committee on Proving Establishments. With numerous 
Tables, Illustrations and Lithographic Drawings. Folio, £2 as. cloth, 
bevelled boards. 

*• It contains a vast amount of valuable Information. Nothinsr seems to be waatfng to make it 
• complete and standard work of reference on the %u\4«ct."—NmttHom/ Ma^mMind, 
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MINING AND METAL LURGY, 

Mining Machinery, 

MACHINERY FOR METALLIFEROUS MINES : A Practical 
Treatise for Mining Engineers, Metallurgists, and Managers of Mines. By 
E. Henry Davies, M.E., F.G.S. Crown 8vo, 580 pp., with upwards of 300 
Illustrations, 12s. 6d. cloth. L7m5^ published. 

" Mr. Davies, in this handsome volume, has done the advanced student and the mana{;er of 
mines g^ood service. Almost every kind of machinery in actual use is carefully descrlt>ed, and the 
woodcuts and plates are ZQoA."—Ath€naum. 

" From cover to cover the work exhibits all the same characteristics which excite the confi- 
dence and attract the attention of the student as he peruses the first page. The work may safely 
be recommended. By its publication the literature connected with the mdustry will be enrichea, 
and the reputation of its author enhanced."— J/«'«/»ff yountal. 

" Mr. Davies has endeavoured to bring: before his readers the best of everything in modem 
mining appliances. His work carries internal evidence of the author's impartiality, and this con- 
stitutes one of the ereat merits of the book. Throughout his work the criticisms are based on his 
own or other reliable experience.'*— /rfl« and Steel Trades' youmal. 

" The work deals with nearly every class of machinery or apparatus likely to be met with or 
required in connection with metalliferous mining, and is one which we have every confidence in 
f^covameadiag."— Practical Engineer, 

Metalliferous Minerals and Mining. 

A TREATISE ON METALLIFEROUS MINERALS AND 
MINING. By D. C. Davies, F.G.S., Minine Engineer, &c.. Author of "A 
Treatise on Slate and Slate Quarrying." Fifth Edition, thoroughly Revised 
and much Enlarged, by his Son, E. Henry Davies, M.E., F.G.S. With about 
150 Illustrations. Crown 8vo, 12s, 6d, cloth. 
"Neither the practical miner nor the general reader interested in mines canttave a better book 

for his companion and his guide."— Mining- yournal. IMining IVorUt, 

"We are doing our readers a service m calling their attention to this valuable work." 
" A book that will >iot only be useful to the geologist, the practical miner, and the metaUurgisf , 

but also very interesting to the general public."— /r»». 

" As a history of the present state of mining throughout the world this book has a real value, 

and it supplies an actual wanW—AthenaufH, 

Earthy Minerals and Mining. 

A TREATISE ON EARTHY 6;- OTHER MINERALS AND 
MINING. Bv D. C. Davies, F.G.S., Author of " Metalliferous Minerals," 
&c. Third Edition, revised and Enlarged, by his Son, E. Henry Davie S| 
M.B., F.G.S. With about xoo Illustrations. Crown 8vo, its. 6d. cloth. 
"We do not remember to have met with any English work on mining matters that contains 

the same amount of information packed in equally convenient fona."— Academy. 

" We should be inclined to rank it as among the very best of the handy technical and trades 

manuals which have recently appeared."— ^riMiA Quarterly Review. 

MetaUiferovs Mining in the United Kingdom. 

BRITISH MINING : A Treatise on the History, Discovery, Practical 
Development, and Future Prospects of Metalliferous Mines in the United King- 
dom. By Robert Hunt, F.R.S., Editor of " Ure's Dictionary of Arts, 
Manufactures, and Mines," Sec. Upwards of 950 pp., with 230 Illustrations. 
Second Edition. Revised. Super-royal 8vo, £2 2s. cloth# 
"One of the most valuable works of reference of modem times. Mr. Hunt, as Keeper of Mlnlnc 
Records of the United Kingdom, has had opportunities for such a task not enjoyed by anyone else, 
and has evidently made the most of them. . . . The language and style adopted are good, and 
the treatment of^the various subjects laborious, 'conscientious, and scitnORc."— Engineering. 

"The book Is, in fact, a treasure-house of statistical information on mininsr subjects, and we 
know of no other work embodying so great a mass of matter of this kind. Were this the only 
merit ef Mr. Hunt s volume, it would be sufficient to render it indispensable in the library of 
everyone interested in the development of the mining and metallurgical industries of this c suntry.' 
'-Athenaunt. 9 

" A mass of information not elsewhere available, and of the greatest value to those who may 
t>e kiterested in our great mineral industries."— ^»^»^«r. 

Underground Bumping Machinery. 

MINE DRAINAGE. Being a Complete and Practical Treatise 
on Direct-Acting Underground Steam Pumping Machinery, with a Descrip- 
tion of a large number of the best known Engines, their General Utility and 
the Special Sphere of their Action, the Mode of their Application, and 
their merits compared with other forms of Pumping Machinery. By Stsfhbm 
MiCHBLL. 8vo, X5S. cloth. 

"Will be highly esteemed by colliery owners and lessees^ mfailng engineers, and students 
generaOy who require to be acquainted with the t>est means of securing the drainage of mines. It 
is a most valuable work, and stands atanost alone in the literature of steam pumping macUnery."— 
CoUiery Guardian. r r«« 

" Much valuable Information is given, so that the book Is thoroughly worthy of an extensive 
circulation amongst practical men and purchasers of machinery."— i/ito»^ youmal. 
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Brospecting for Gold and other Metals. 

THE PROSPECTOR*S HANDBOOK: A Guide for the Pro- 
spector and Traveller in Search of Metal-Bearing or other Valuable Minerals. 
By J. W. Amdbrson, M.A. (Camb.), F.R.G.S., Author of "Fiji and Ne^v 
Caledonia." Fifth Edition, thoroughly Revised and Enlarged. Small 
crown 8vo, 3s. 6d. cloth. 

"Win sapply a much f«lt want; MpedaOy wmoog Cokmbti; la whoae ivay an so often tiuows 
many minerafoKical specimens the vataie of which it is difficult to detennine.^— ^ftfiM«rr. 

"How to find commercial minerals, and liow to identify them when they are found, are tbs 
leadfaaflT points to wliich attention is directed. The author lias managed to pack as much practical 
detail mio his pages as would supi^ material for a book three times its sIbb."— if^i«u' Jimmmf, 

Mining Notes and Formtdo^m 

NOTES AND FORMULM FOR MINING STUDENTS. By 

ioRN Herman Mbrfvale, M.A., Certificated Colliery Manager, Professor off 
fining in the Durham College of Science, Newcastle-upon-Tyne. Third 
Edition, Revised and Enlarged. Small crown 8vo, as. 6d. cloth. 
" Inraluable to anyone who is working up for an examination on mining subjects."— Avw amct 
Coal Trades Review. 

" The author has done his woilc In an exceedingly creditable manner, and has produced a book 
that will be of senrice to students, and those who are practically engaged in mining operations." — 
Efi^neer. 

Handybook for Miners. 

THE MINER'S HANDBOOK : A Handybook of Reference on 
the Subjects of Mineral Deposits, Mining Operations, Ore Dressing, ftc 
For the Use of Students and others interested in Mining matters. Compiled 
by John Milne, F.R S., Professor of Mining in the Imperial University ot 
Japan. Square i8mo, 7s. 6d. cloth. U^^st publtshfd^ 

" Professor Milne's handbook is sure to be received with favour by all connected with nuning,. 
and will be extremely popular among students."— ^f/ieuetum. 

Miners^ and Metallurgists^ Pocket-Book. 

A POCKET-BOOK FOR MINERS AND METALLURGISTS. 
Comprising Rules, Formulae, Tables, and Notes, for Use in Field and Office 
Work. By F. Dan vers Power, F.G.S., M.E. Fcap. 8vo, 9s. leather, gilt 
edges. 

" This excellent book is an admirable example of its kind, and oueht to find a large safe 
amongst English-speaking prospectors and mining engineers."— Z:'«^>/«r<'rj«;C"- 

"Miners and metallumsts will find in this work a useful vade-mecum containing a mass of 
rules, formulae, tables, and various other information, the necessity for reference to which occurs in 
tlieir daily duties."— /n?/i. 

Mineral Surveying and Valuing. 

THE MINERAL SURVEYOR AND VALUER'S COMPLETE 
GUIDE, comprising a Treatise on Improved Mining Surveying and the Valuw 
tion of Mining Properties, with New Traverse Tables. By Wm. Lintern. 
Third Edition. Enlarged, xamo, 45. cloth. 

" Mr. LJntem's book forms a valuable and thoroughly trustworthy guide."— /rm and Cool 
TreuUs Review. 

Asbestos and its Uses. 

ASBESTOS : Its Properties, Occurrence, and Uses, With some 
Account Of the Mines of Italy and Canada. By Robert H. Jones. Witb 
Eight Collotype Plates and other Illustrations. Crown 8vo, las. 6d. cloth. 
" An faiteresting and hivaluable ■wotk.''—CoUierv Guardian. 

Explosives* 

A HANDBOOK ON MODERN EXPLOSIVES. Being a 
Practical Treatise on the Manufacture and Application of Dynamite, Gun- 
Cotton, Nitro-Glycerine, and other Explosive Compounds. Including the 
Manufacture of Collodion-Cotton. By M. Eissler, Mining Engineer and 
Metallurgical Chemist, Author of " The Metallurgy of Gold," " The Metal- 
lurgy of Silver," &c. With about 100 Illusts. Crown 8vo, xos. 6d. cloth. 
"Us^iil not only to the miner, but also to officers of both services to whom blasting and tba 

u-e of explosives generally may at any time become a necessary auxiliary."— AWMr*. 

" A veritable mine of information on the subject of explosives employed for mHitaiy, wtabtg, 

and blasting purposes."— ^r^ny and Navy Gazette. 
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CoUiery Management. 

THE COLLIERY MANAGER'S HANDBOOK: A Compre- 
hensive Treatise on the Laying-out and Working of Collieries, Designed as 
a Book of Reference for Colliery Managers, and tor the Use of Coal-Mining 
Stndents preparing for First-class Certificates. By Caleb Pamely,. Mining 
Engineer and Surveyor; Member of the North of England Institute of 
Mining and Mechanical Engineers ; and Member of the South Wales Insti- 
tute of Mining Engineers. With nearly 500 Plans, Diagrams, and other 
Illustrations. Second Edition, Revised, with Additions. Medium 8vo, about 
700 pages. Price £1 5$. strongly bound. 

Summary of Contents. 



Geology. — Search for Coal.— 
Mineral Leases and other Hold- 
ings. — Shaft Sinking,— Fitting Up 
VHB Shaft and Surface Arrange- 
UENTS.— Steam Boilers and their 
Fittings.— Timbering and Walling. 
— Narrow Work and Methods of 
Working. — Underground Convey- 
ance. — Drainage.— The Gases met 
with in Mines ; Ventilation. — On 
the Friction of Air in Mines.— 



The Priestman Oil Engine ; Petro- 
leum and Natural Gas -Surveying 
AND Planning. — Safety Lamps and 
Fire- Damp Detectors. — Sundry and 
Incidental Operations and Appli- 
ances. — CollieryExplosions. — Mis- 
cellaneous Questions & Answers. 

Appendix: Summary of Report of 
H.M. Commissioners on Accidents 
IN Mines. 



♦i^* Opinions of the Press. 

*• Mr. Pamely has not only given us a comprehensive reference bodk of a very high order, 
suitable to the requirements of mining engineers and colliery managers, but at the same time has 
provided mining students with a class-book that is as interesting as it is instructive."— Co/Zi^O' 
Manager. 

" Mr. Pamely's work is eminently suited to the purpose for which it is intended— being clear, 
iirteresting, exhaustive, rich in detail, and up to date, givine descriptions of the very latest 
Machines m every department. ... A mining engineer could scarcely go wrong who followed 
«his work."— CoUiery Guardian. 

"This is the most complete 'all round' work on coal-minine published in the English 
language. ... No library of coal-mining books is complete without it."— CoUiery Engineer 
iScranton, Pa., U.S.A.). 

" Mr. Pamely's work is in all respects worthy of our admiration. No person in any responsible 
position connected with mines should be without a copy."— fVestminster Review. 

Coal and Iron. 

THE COAL AND IRON INDUSTRIES OP THE UNITED 
KINGDOM, Comprising a Description of the Coal Fields, and of the 
Principal Seams of Coal, with Returns of their Produce and its Distribu- 
tion, and Analyses of Special Varieties. Also an Account of the occurrence 
of Iron Ores in Veins or Seams ; Analyses of each Variety ; and a History ol 
the Rise and Progress of Pig Iron Manufacture. By Richard Meade, Assistant 
Keeper of Mining Records. With Maps. 8vo, £1 85. cloth. 
"The book is one which must find a place on the shelves of all interested In coal and iron 

pvaduction, and in the iron, steel, and other metallurgical ioAxxstties."— Engineer, 

" Of tUs book we may unreservedly say that it is the best of its class which we have ever met. 

... A book of reference which no one. engaged in the iron or coal trades should omit from hli 

ML\>nfy."—Iron and Coal Trades Review, 

Coal Mining. 

COAL AND COAL MINING: A Rudimentary Treatise on. By 
the late Sir Warington W. Smyth, M.A., F.R.S., &c.. Chief Inspector of the 
Mines of the Crown. Seventh Edition, Revised and Enlarged, With 
numerous Illustrations, xamo, 4s, cloth boards. 
^ As an outline is given of every known coal-field in this and other countries, as well as of tb« 

^findpal methods of working, the book will doubtless interest a very large number of readers.*— 

Mining JoumoL 

Subterraneous Surveying. 

SUBTERRANEOUS SURVEYING, Elementary and Practical 
Treatise on, with and without the Magnetic Needle, By Thomas Fen wick. 
Surveyor of Mines, and Thomas Baker, C.E. lUust. zsmo, 3s. cloth boards. 

Granite Quarrying. 

GRANITES AND OUR GRANITE INDUSTRIES. By 
Cborgb F. Harris, F.G.S., Membre de la Soci6t6 Beige de Geologic, Lec- 
turer on Economic Geology at the Birkbeck Institution, &c. With Illustra- 
tions. Crown Svo, 2S. 6d. cloth. 

" A dearly and well-written manual on the granite Industry," —Scotsman. 
"** An interest ng work, which will be deservedly esteemed." — CoUiery Guardian. 
" An f xcee'l'nclvinter*»stin8r and valuaW* monoertoh on a subiect which has hitherto received 
tmarcountat>ly little attention in the shape of systematic literary tnatm9aat."ScpMfM Leadtr. 
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Qoldf MetaUurgy of. 

THE METALLURGY OF GOLD : A Practical Treatise on the 
Metallurgical Treatment of Gold-bearing Ores. Including the Processes of 
Concentration and Chlorination, and the Assaying, Melting, and Refining of 
Goldr By M. EissLERt Mining Engineer and Metallurgical Chemist, formerly 
Assistant Assayer of tJie U.S. Mint, San Francisco. Third Edition, Revised 
and greatly Enlarged. With 187 Illustrations. Crown 8vo, izs. 6d. cloth. 
" Tbis book thoroughly deserves its title of a * Practical Treatise.' The whole process of g^old 
mininfir, from the breaking of the quartz to the assay of the buUion, is described in clear axxd 
orderhr narrative and with much, but not too much, fumess of dttxiL"— Saturday Revttu: 



\ 



—Saturday 

. resr 

aU professional men engaged in the gold-mining industry."— i^m*'^ y^Mi 



** The work is a storehouse of information and valuable data, and we strong^ recommend i 

maT. 



Silver, MetaUuvffV of. 

THE METALLURGY OF SILVER : A Practical Treatise on 
the Amalgamation, Roasting, and Lixiviation of Silver Ores. Including the 
Assaying, Melting and Refining, of Silver Bullion. By M. Eisslbr, Author 
of **The Metallurgy of Gold,^* &c. Second Edition, Enlarged. With 150 
Illustrations. Crown Svo, los. 6d. cloth. 
" A practical treatise, and a technical work which we are convinced will supply a long-felt want 

amongst practical men. and at the same time be of value to students and others mduectly connected 

with the industries."— Aftni^^ youmal. 

" From first to last the book is thoroughly sound and n&abie."—Co/iiery Guardian. 

" For chemists, practical miners, assayers, and investors aUke, we do not know of aay work 

on the suttject so handy and yet so comprehensive."— <;^4sx^<9w Htrald. 

JLeadf Metallurgy of. 

THE METALLURGY OF ARGENTIFEROUS LEAD: A 
Practical Treatise on the Smelting of Silver-Lead Ores and the Refining of 
Lead Bullion. Including Reports on various Smelting Establishments and 
Descriptions of Modem Smelting Furnaces and Plants in Europe and 
America. By M. Eisslbr. M.E., Author of "The Metallurgy of Gold," &c» 
Crown Svo, 400 pp., with 183 Illustrations, Z25. 6d. cloth. 
" The numerous metallurgical processes, which are fully and extensively treated of, embrac* 

an the stages experienced in the passage of the lead from the various natural states to its issu« 

from the refinery as an article of commerce." — Practical Eng^ituer. 

" The present volume fully maintains the reputation of the author. Those who wish to obtain 

a thorous[h insight into the present state of this industry cannot do better than read this volume, 

and all mining engineers cannot fail to find many useful hints and suggestions in ix.."— Industries. 
" It is most careftilly written and illustrated with capital drawings and diagrams. In fact, it is 

the work of an expert for experts, by whom it will be prized as an indispensable text'book."— > 

Bristol Mercury. 

Iron, Metallurgy of. 

METALLURGY OF IRON. Containing History of Iron Manu- 
facture, Methods of Assay, and Analyses of Iron Ores, Processes of Manu- 
facture of Iron and Steel, &c. By H. Bauerman, F.G.S., A.R.S.M, With 
numerous Illustrations. Sixth Edition, Revised and Enlarged, zamo, 
5s. 6^. cloth. 

" Carefully writtMi, it has the merit of brevity and conciseness, as to less important points^ 
while all material matters are very fully and thoroughly entered iDXo."—SUittdard. 

Iron Mining. 

THE IRON ORES OF GREAT BRITAIN AND IRELAND : 
Their Mode of Occurrence, Age, and Origin, and the Methods of Searching 
for and Working them, with a Notice of some of the Iron Ores of Spain. 
By J. D. Kbmdall, F.G.S., Mining Engineer. With Plates and Illustra- 
tions. Crown 8vo, z6s. cloth. 
r • " ^^* author has a thorough practical knowledge of his subject, and has supplemented a care- 
ful study of the available literature by unpublished information derived from his own observations. 
The result is a very useful volume which cannot fail to be of value to all interested in the iron 
industry of the covmtry."— Industries. 

" Constitutes a Sjrstematic and careful account of our present knowledge of the origin and oc- 
currence of the iron ores of Great Britain, and embraces a description of the means employed in 
reaching and working these ores."— Iron. 

^ .." Mr. Kendall is a great authority on this subject and writes from personal observation.*'— 
Colliery Guardian. 

" .**/• Kendall s book is thoroughly well done. In it there are the outlines of the history of 
ore mining in every centre and there is everything that we want to know as to the character of the 

? res of each district, their commercial value and the cost of working them.'— Iron and Steel 
rades journal. 
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Electrical Engineering. 

THE ELECTRICAL ENGINEER'S POCKET-BOOK OP 
MODERN RULES, FORMULM, TABLES, AND DATA, By H. R. 
Kemps, M.InstE.E., A.M.InstC.E., Technical Officer, Postal Telegraphs, 
Author of *• A Handbook of Electrical Testing/* &c. Second Edition, 
thoroughly Revised, with Additions. With numerous Illustrations. Royal 
32mo, oblong, 5s. leather. 

" There is very little in the shape of formulae or data which the electrician is likely to want 
In a hurry which cannot be found in its ^a:g,e&."— Practical Engineer^ 

"A very useful book of reference for daily use in practical electrical engineering and its 
various applications to the industries of the present day."— Iron. 
•' It is the best book of its kxad."—EUctru:a/ Engiftetr. 

"Well arranged and compact. The ' Electrical Engineer's Pocket-Book ' is a good one."— 
Electrician. 

"Strongly recommended to those engaged In the various electricallndustne&"— f/ec^rtca/ 
Review, 

Electric Lighting. 

ELECTRIC LIGHT FITTING : A Handbook for Working 
Electrical Engineers, embodying Practical Notes on Installation Manage* 
ment. By John W. Urquhart, Electrician, Author of " Electric Light," &c. 

With numerous Illustrations. Second Edition, Revised, with Additional 

Chapters. Crown 8vo, 5s. cloth. 

" This volume deals with what may be termed the mechanics of electric lighting, and Is 
addressed to msn who are already engaged in the work or are training for it. The work traverses 
a (f re4t deal of ground, and may be read as a sequel to the same author's useful work on ' Electiic 
Light' "— Electrician. 

- This is an attempt to state In the simplest language the precautions which should be adopted 
In installing the electric light, and to give information. Tor the guidance of those who have to run 
the plant when installed. The book is well worth the perusal of the workmen for whom it is 
ymtttxi."— Electrical Review. 

" We have read this book with a good deal of pleasure. We believe that the book will be of 
use to practical workmen, who will not be alarmed by finding mathematical formulae which they 
are unaole to MXidentaxiA."— Electrical Plant. 

" Eminently practical and useful. . . . Ought to be in the hands of everyone in charge of 
an electric light ^laxA."— Electrical Etigitteer. 

" Mr. Urquhart has succeeded in prodicine a really capital book, which we have no hesitation 
In recommending to the notice of working electricians and electrical engineers."— ifie<Aa»tas/ 
H^ffrld, 

Electric JJight. 

ELECTRIC LIGHT : Its Production and Use. Embodying Plain 

Directions for the Treatment of Dynamo-Electric Machines, Batteries. 

Accumulators, and Electric Lamps. By J. W. Urquhart, C.E., Author of 

"Electric Light Fitting," "Electroplating," &c. Fifth Edition, carefully 

Revised.with Large Additions and 145 Illustrations. Crown 8vo, 75. 6J. cloth. 

" The whole ground of electric lighting is more or less covered and explained in a very clear 
and concise namnct.*'— Electrical Reinew. 

" Contains a good deal of very interesting information, especially in the parts where the 
author gives dimensions and working cosXs."— Electrical Engineer. 

" A miniature vade-tnecum of uie salient facts connected with the science of electric light- 
ing. " — Electrician. 

"You cannot for your purpose have a better book than 'Electric Light,' by Urquhart."— 
Engineer. 

•• The book is by far the best that we have yet met with on the sah^ect."— A thenaum. 

Construction of Dynamos. 

DYNAMO CONSTRUCTION : A Practical Handbook for the Use 
of Engineer Constructors and Electticians-in-Char^e, Embracing Frame- 
work Building, Field Magnet and Armature Winding and Grouping, Com- 
pounding, &c. With Examples of leading English, American, and Conti- 
nental Dynamos and Motors. By J. W. Urquhart, Author of "Electric 
Light," " Electric Light Fitting," &c. With upwards of zoo Illustrations. 
Crown 8vo, 7s. W. cloth. 

" Mr. Urquhart's book is the first one which deals with these matters in such a way that the 
engineering student can understand them. The book is very readable, and the author leads his 
readers up to difficult subiects by reasonably simple tests."— £tigiHeerin£r Review. 

" The author deals with his subject m a style so popular as to make nis volume a handbook of 

Seat practical value to engineer contractors and electricians in charge of lighting installations."— 
omman. 
" • Dynamo Construction ' more than sustains the high character of the author's previous 
publications. It is sure to be widely read by the large and rapidly -increasing number of practical 
electricians."— CAur<»«' Herald. 

" A book for which a demand has long existed."— ATe-'/toM^a/ World, 
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A New JDictionary of Electricity. 

THE STANDARD ELECTRICAL DICTIONARY. A Popu- 
lar Dictionary of Words and Terms Used in the Practice of Electrical Engi- 
neering. Containing upwards of 3,000 Definitions. By T. O'Connor Sloans, 
A.M., Ph.D.. Author of "The Arithmetic of Electricity," &c. Crown 8vo, 
630 pp., 350 Illustration;:, ys. 6d. cloth. 13^* published. 

" The work has many attractive features in it, and is beynnd doubt, a weU put together ana 
useful publication. The amount of ^ound covered may be gathered from the fact that in the 
index about 5.000 references will be found. The inclusion of such comparatively modem words 
as ' impedence,' 'reluctance,' &c.. shows that the author has desired to be up to oiate, and indeed 
there are other indications of carefulness of compilation. The work is one which does the author 
great credit and it should prove of great value, especially to students."^Blectrical Revieiv. 

" We have found the book very complete and reliable, and can, therefore, commend it 
htaxt^Xy."— Mechanical World. 

" Very complete and contains a large amount of useful information."— /n^/^/rtifJ-. 
" An encyclopaedia of electrical science in the compass of a dictiona/y. The information 
ghren is soundand clear. The book is well printed, well iliustrated, and well up to date, and may 
be confidently recommended."— ^M<Zi/<fr. 

" We bail the appearance of this little work as one which will meet a want that has been keenly- 
felt for some time. . . . The author is to be congratulated on the excellent manner in which 
he has accomplished his t&s\i."—Prac'ical Engineer. 

" The volume is excellently prmted and iJustrated, and should form part of the library of 
everyone who is directly or mdirectly connected with electrical matters."— /farrfware Trade 
youmal. 

Electric Lighting of Ships. 

ELECTRIC SHIP.LIGHTING : A Handbook on the Practical 
Fitting and Running of Ship's Electrical Plant. For the Use of Shipowners 
and Builders, Marine Electricians, and Sea-going Engineers-in-Charge. By 
J. W, Urquhart, C.E., Author of '♦ Electric Light," &c. With 88 Illustra- 
tions. Crown 8vo, 7s. 6d, cloth. 
" The subject of ship electric lighting is one of vast importance in these days, and Mr. Urqu- 

hart is to be highly complimented ^r placing such a valuable work at the service of the practical 

marine electrician."— T"** Steamship. 

" Distinctly a book which of its kind stands almost alone, and for which there should be a 

dtmand."-'£lectrical Review. 

Electric lAghting. 

THE ELEMENTARY PRINCIPLES OF ELECTRIC LIGHT- 
ING. By Alan A. Campbell Swinton, Associate I.E.E. Third Edition, 
Enlarged and Revised. With 16 Illustrations. Crown 8vo, xs. 6d. cloth. 
"Anyone who desires a short and thoroughly clear exposition of the elementary prindplos of 
electric lighting cannot do better than read this little vrotk. —Brmi/brd Observer. 

Dynamic Electricity. 

THE ELEMENTS OF DYNAMIC ELECTRICITY AND 
MAGNETISM. By Philip Atkinson, A.M.. Ph.D., Author of " Elements 
of Static Electricity," " The Elements of Electric Lighting," &c. &c. Crowa 
8vo, 417 pp., with 120 Illustrations, los. 6d, cloth. 

Electric Motors^ i&c. 

THE ELECTRIC TRANSFORMATION OF POWER and its 
Application by the Electric Motor, including Electric Railway Construction. 
By P. Atkinson, A.M., Ph.D., Author of " The Elemen's of Electric Light- 
ing," &c. With 96 Illustrations. Crown 8vo, 7s. 6d. cloth. 

Dynamo Construction. 

HOWTOMAKEA DYNAMO : A Practical Treatise for AmaUurs. 
Containing numerous Illustrations and Detailed Instructions for Construct- 
ing a Small Dynamo, to Produce the Electric Light. By Alfred Crofts. 
Fourth Edition, Revised and Enlarged. Crown 8vo, 2s. cloth. 
"The instructions given m this unpretentious little book are sufficiently clear and explicit to 

enable any amateur mechanic possessed of average skill and the usual to<^ jto be found hi aa 

amateur's workshop, to build a practical dynamo vaa^^iuae."— Electrician. 

Text Book of Electricity. 

THE STUDENT'S TEXT-BOOK OF ELECTRICITY. By 
Henry M. Noad, Ph.D., F.R.S. New Edition, carefully Revised. With 
Introduction and Additional Chapters, by W. H. Prbecb, M.I.C.E. 
Crown 8vo, i&r. 6d. cloth. 

Electricity. 

A MANUAL OF ELECTRICITY : Includin/^ Galvanism, Ma^. 
*ietism, Dia-Magnetism, EUctro-Dynamics. By Henrt M. Noad, Ph.D., F.R.S. 
Fourth Edition ( i8«9). 8vo, £1 4s. cloth. 
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JSuilding Construction* 

. PRACTICAL BUILDING CONSTRUCTION : A Handbook 
for Students Preparing for Examinations, and a Book of Reference for 
Persons Engaged in Bailding. By John Parnbll Allen^ Surveyor, Lec- 
turer on Building Construction at the Durham College of Science, Newcastle- 
on-Tyne. Medium 8vo, 450 pages, with 1,000 Illustrations. 125. 6d. cloth. 

[^ust published. 
*' This volume is one of the most complete expositions of building construction we have seen. 
It contains all that is necessary to prepare students for the Tarious exjuninations in building con- 
struction."— ^wt^m^ News, 

" The author depends nearly as much on his diagrams as on his type. The pages suggest 
the hand of a man of experience in building operations— and the volume must be a blessing to 
many teachers as well as to students."— 77k Architect. 

*' This volume promises to be the recognised handbook in all advanced classes where buUding 
construction is taught from a practical point of view. We strongly commend the book to the 
notice of all teachers of building construction."— 7V£*»m»/ fVorld. 

" The work is sure to prove a formidable rival to great and small competitors alike, and bids 
fair to take a permanent place as a favourite students' text-book. The large number of illustra- 
tions deserve particular mention for the great merit they possess for purposes of reference, in ex- 
actly corresponding to convenient scales.^— y^wr. Inst. Brit. Arckts. 

Concrete. 

CONCRETE: ITS NATURE AND USES. A Book for 

Architects, Builders, Contractors, and Clerks of Works. By George L. 

SuTCLiFFE, A.R.I.B.A. 350 pages, with numerous Illustrations. Crown 8vo, 

75. 6d. cloth. IJust published. 

" The author treats a difficult subject in a lucid manner. The manual fills a long-felt gap. It 
is careful and exhaustive ; equally useful as a student's guide and a architect's book of reference." 
— yonmal of RoyalJnstitu.iOH qf British Architects. 

" There is room for this new book, which will probably be for some time the standard work on 
the subject for a builder's purpose."— G/<w;pimf Herald. 

" A thoroughly useful and comprehensive ■woik,"— British ArJtitect. 

Mechanics for Architects. 

THE MECHANICS OF ARCHITECTURE : A Treatise on 
Applied Mechanics, especially Adapted to the Use of Architects. By E. W. 
Tarn, M.A., Author of "The Science of Building/' &c. Second Edition, 
Enlarged. lUust. with 135 Diagrams. Or. 8vo, 7s. 6d. cloth. ZJust published, 
*' The book is a very useful and helpful manual of architectural mechanics, and really contains 
sufficient to enable a careful and painstaking student to grasp the principles bearing upon the ma- 
jority of buiI<Ung problems. . . . Mr. Tarn has added, by this volume, to the debt of gratitude 
which is owing to him by architectural students for the many valuable works which he has pro- 
duced for their use."— rA* BvilcUr. 

" The mechanics in the volume are really mechanics, and are harmoniously wrought in with 
the distinctive professional manner proper to the subject. The diagrams and type are commend- 
ably clear."— 7%^ Schoolmaster. 

The New Bnilder^s Price Book, 1894. 

LOCK WOOD'S BUILDER'S PRICE BOOK FOR 1894. A 

Comprehensive Handbook of the Latest Prices and Data for Builders. 

Architects, Engineers, and Contractors. Re-constructed, Re-written, ana 

Greatly Enlarged. By Francis T. W. Miller. 700 closely-printed pages, 
• crown 8vo, 45. cloth. 

"This book is a veiyusefhl ont, and should find a place in every En^^Ush office connected with 
the building and eiwiineering professions."— /m/wx/r^. 

" An excellent book o( rekrence."— Architect. 

" In its new and revised form ttiis Price Book is what a work of this k<nd should be— compro> 
hensive, reli.ible, well arranged, legible, and well bo\iad.'— British Architect, 

I>e signing Buildings. 

THE DESIGN OF BUILDINGS: Being Elementary Notes 
on the Planning, Sanitation and Ornamentive Formation of Structures, based 
on Modern Practice. Illustrated with Nine Folding Plates. By W. Wood- 
LEY. Assistant Master, Metropolitan Drawing Classes, &c. Demy 8vo, 6s. 
cloth. [Just published. 

Sir Wm. Chamhers^s Treatise on Civil Architecture. 

THE DECORATIVE PART OP CIVIL ARCHITECTURE. 
By Sir William Chambers, F.R.S. With Portrait, Illustrations, Notes, and 
an Examination of Grecian Architecture, by Joseph Gwilt, F.S.A. Revised 
and Edited by W. H. Lbbos 66 Plates, 4to, azs. cloth. 
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Villa Architecture. 

A HANDY BOOK OF VILLA ARCHITECTURE : Beins a 
SerUH of Designs for Villa Residences in various Styles, With Outune 
Specificadons and Estimates. By C. Wickbs, Architect, Author of *'Tha 
Spires and Towers of England," &c. 6x Plates, 4to, £i us, 6d. half-moroccc. 
** The whole of the designs bear evidence of their being the work of an artistic architect; ana 
they wiQ ppve very valuable and %uggesdvt,"—SMiiditi£r/fyws, 

Text'Book for Architects. 

THE ARCHITECT'S GUIDE: Being a Text-Book of Useful 
Information for Architects^ Engineers, Surveyors, Contractors, Clerks of 
Works, &c. &c. By Frederick Rogers, Architect. Third Edition. Crown 
8vo, 35. 6d. cloth. 

"As a text-book of nseftil information for architects, engineers, surveyors, &c.. H would be 
hard to find a handier or more complete little yQhvaxt,"—Stanaard. 

Taylor and Cresy^s Monte. 

THE ARCHITECTURAL ANTIQUITIES OP ROME. By 
the late G. L. Taylor, Esq., F.R.I.B.A., and Edward Crbsy, Esq. New 
Edition, thoroughly Revised bv the Rev. Alexander Taylor, M.A. (son of 
the late G. L. Taylor, Esq.), Fellow of Queen's College, Oxford, and Chap* 
lain of Gray's Inn. Large folio, with 13c Plates, £s 3s. half-bound. 
" Tasrlor and Cresy's work has from Its first pnbHcation been ranked among those professional 
books which cannot be bettered,"— ^rc4i/^/. 

Linear Perspective, 

ARCHITECTURAL PERSPECTIVE : The whole Course and 
operations of the Draughtsman in Drawing a Large House in Linear Per- 
spective. Illustrated by 39 Folding Plates. By F. O. Ferguson. Svo,. 
3s. 6d. boards. 

" It is the most intelligible of the treatises on this ill-treated subject that I have met with."— 
E. INGRESS BELL, Esq., in the R.I.B,A. yourtial. 

Architectural Drawing. 

PRACTICAL RULES ON DRAWING, for the Operative Builder 
and Young Student in Architecture, By George Pyne. With 14 Plates, 4to, 
7S. 6d, boards. 

Vitruvius^ Architecture, 

THE ARCHITECTURE of MARCUS VITRUVIUS POLLIO, 
Translated by Joseph Gwilt, F.S.A., F.R.A.S. New Edition, Revised by 
the Translator. With 23 Plates. Fcap. 8vo, 5s. cloth. 

Designing, Measuring, and Valuing. 

THE STUDENTS GUIDE to the PRACTICE of MEASUR^ 
ING AND VALUING ARTIFICERS' WORK. Containing Directions foi 
taking Dimensions, Abstracting the same^ and bringing the Quantities into 
Bill, with Tables of Constants for Valuation of Labour, and for the Calcula- 
tion of Areas and Solidities. Originally edited by Edward Dobson, Architect. 
With Additions by B. Wyndham Tarn, M.A. Sixth Edition. With 8 Plates 
and 63 Woodcuts. Crown 8vo, ys. 6d, cloth. 
" This edition will be found the most complete treatise on the principles of measniiag and 
▼aluing artificers' work that has yet been ^vAMsiM^"—Suilditt£ Ntws, 

Tocket Estimator and Technical Guide. 

THE POCKET TECHNICAL GUIDE, MEASURER, AND 
ESTIMA TOR FOR B UILDERS AND SUR VE YORS, Contahiing Tech- 
nical Directions for Measuring Work in all the Building Trades, Complete 
Specifications for Houses, Roads, and Drains, and an easy Method of Estimat- 
ing the parts of a Building collectively. By A. C. Beaton. Sixth Edit. 
Waistcoat-pocket size, is. 6d. leather,*gilt edges. 
•• No builder, architect, surveyor, or valuer shoiUd be without his ' Beaton.' "—SuiUintrlinus, 

Donaldson on Specifications. 

THE HANDBOOK OF SPECIFICATIONS: or, Practica) 
Guide to the Architect, Engineer, Surveyor, and Builder, in drawing up 
Specifications and Contracts for Works and Constructions. Illustrated by 
Precedents of Buildings actually executed by eminent Architects and En- 
gineers. By Professor T. L. Donaldson, P.R.I.B.A., &c. New Edition. 
8vo. with upwards of x.ooo pages of Text, and 33 Plates. £1 us. 6d, cloth. 
" Valuable as a record, and more valuable still as a book of precedents. . . . Suffice it to 
say that Donaldson's ' Handbook of Specifications ' must be bought bv all architects.' —£ui/Jer, 
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Bartholomew and Rogers' Specifications. 

SPECIFICATIONS FOR PRACTICAL ARCHITECTURE. 
A Guide to the Architect, Engineer. Surveyor, and Builder. With an Esiay 
on the Structure and Science of Modern Buildings. Upon the Basis of ttti 
Work by Alfred Bartholomew, thoroughly Revised, Corrected, and CTeatlv 
added to by Frederick Rogers, Architect. Third Edition, Revised, wito 
Additions. With numerous Illustrations. Medium 8vo, 15s. cloth. 
" The collection of specifications prepared by Mr. Rogers on the basis of Bartholomew's work 

b too well known to need any recommendation /rom us. It is one of the books with which everi 

young architect must be equipped."— Architeti, 

Construction. 

THE SCIENCE OP BUILDING : An EUmentary Treatise on 
the Principles of Construction, By E. Wyndham Tarn, M.A., Architect. 
Third Edition, Revised and Enlarged. With 59 Engravings. Fcap. 8vo, 45. cU 
" A Tery valuable book, which we strongly recommend to all students. —BuiUter. 

Mouse Building and Repairing. 

THE HOUSE-OWNER'S ESTIMATOR ; or, What will it Cost 
to Build, Alter, or Repair? A Price Book for Unprofessional People, as 
well as the Architectural Surveyor and Builder. By Jambs D. Simon. Edited 
by Francis T. W. Miller, A.R.I.B.A. Fourth Ediuon. Crown 8vo, 3s. 6d^ 
cloth. 
"In two years it win repay Its cost a hundred times ortx."— Field. 

Cottages and Villas. 

COUNTRY AND SUBURBAN COTTAGES AND VILLAS: 
How to Plan and Build Them. Containing 33 Plates, with Introduction^ 
General Explanations, and Description of each Plate. By James W. BoguBt 
Architect, Author of " Domestic Architecture," &c, 4to, zo5. ^. cloth. 

Building ; Civil and Ecclesiastical. 

A BOOK ON BUILDING, Civil and Ecclesiastical, including 
Church Restoration ; with the Theory of Domes and the Great Pyramid, &c 
By Sir Edmund Beckett, Bart., LL.D., F.R.A.S. Second Edition. Fcap. 
Svo, 5s. cloth. 
" A book which Is always amusing and nearly alwa3rs InstructiTe."— 7Vm«x. 

Sanitary Houses^ etc. 

THE SANITARY ARRANGEMENTS OF DWELLING- 
HOUSES. By A. J. Wallis Tayler, A.M. Inst. C.E. Crown Svo, with 
numerous Illustrations. Price about 3s. cloth. {Nearly ready. 

Ventilation of Buildings. 

VENTILATION. A Text Book to the Practice of the Art of 
Ventilating Buildings. By W. P. Buchan, R.P. lamo, 4s. cloth. 

" Contains a great amount of useful practical information, as thoroughly interesting as it i& 
technically xe&aUt."— British ArchUecU 

The Art of JPlumbing. 

PLUMBING. A Text Book to the Practice of the Art or Craft of 
the Plumber. By William Paton Buchan, R.P. Sixth Edition, Enlarged, 
xamo, 4s. cloth. 
"A text-book which may be safely put in the hands of every young ^aajsAxtt.'^—BttUder. 

Geometry for the Architect^ Engineer, etc. 

PRACTICAL GEOMETRY, for the ArchiUct, Engineer, and 
Mechanic, Giving Rules for the Delineation and Application of various 
Geometrical Lines, Figures and Curves. By £. W. Tarn, MA., Architect. 
Svo. 9s. cloth. 

" No book with the same objects In view has ever been published In which the clearness of th» 
rules laid down and the illustrative diagrams have been so satis&ctory."— tS«9^M«». 

The Science of Geometry. 

THE GEOMETRY OF COMPASSES; or, Problems Resolved 
bv the mere Description of Circles, and the use of Coloured Diagrams and 
Symbols, By Oliver Byrmb. Coloured Plates, crown Svo, 3s. 6a. cloth. 
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CARP ENTRY, TIMBER , etc. 

Tredgold^s Ct^rpentry, Revised & Enlarged by Tarn. 

THE ELEMENTARY PRINCIPLES OF CARPENTRY. 
A Treatise on the Pressure and Equilibrium of Timber Framing, the Resist- 
ance of Timber, and the Construction of Floors, Arches, Bridges, Roofs, 
Unitine Iron and Stone with Timber, Ac. To which is added an Essay 
on the Nature and Properties oi Timber, &c., with Descriptions of the kinds 
«f Wood used in Buildmg; also numerous Tables of the Scantlings of Tim- 
ber for different purposes, the Specific Gravities of Materials, &c. Bv Thomas 
Trbdoold, C.E. With an Appendix of Specimens of Various Roots of Iron 
and Stone, lUusttated. Seventh Edition, thoroughly revised and considerably 
enlarged by B. Wyndham Tarn, MA., Author of "The Science of BuUd- 
ing," &C. With 6i Plates, Portrait of the Author, and several Woodcuts. In 
One large Vol., 4to, price £i 5s. cloth. 

*' Ou8:fat to be In every architect's and erery builder's Dbrary."— Pm^Utt. 
** A work whose monumental excellence must commend it wherever skilful carpentry b con^ 

oemed. The author's principles are rather confirmed than In^MUred by time. 'The additional 

plates are of great intrinsic Tabe."— ^^MAA^nr J^ews, 

Woodworking Machinery. 

WOODWORKING MACHINERY: Its Rise, Progress, and 
Construction. With Hints on the Management of Saw Mills and the Bconomi- 
cal Conversion of Timber. Illustrated with Examples of Recent Designs by 
leading English, French, and American Engineers. By M. Powxs Balb, 
A.M.Inst.C.B., M.I.M.E. Second Edition, Revised, with large Additions. 
Large crown 8vo, 440 pp., 9s. cloth. [Just published, 

** Mr. Bale is evidently an ezp«rt on the subject and he has collected so mucn Infiocmatlon tbzt 

Ms book is all-sufficient for builders and others engaged in the conversion of timber."— ^reMtecT. 
"The most comprehensive compendium of wood-working machinery we hare wen. The 

author is a thorou/ii^h master of his subject."— Buiidint' News. 

Saw Mills. 

SA W MILLS : Their Arrangement and Management, and the 
Economical Conversion of Timber. (A Companion Volume to " Woodwork- 
ing Machinery.") By M. Powis Balb. Crown 8vo, 10s. 6d. cloth. 
*' The admtnistroHoH of a laxge sawing establishment is discussed, and die subject examined 
from a financial standpoint. Hence the size, shape, order, and disposition of saw-mills and the 
like are gone mto in detail, and the course of the tunber is traced from its reception to its delivery 
in its converted state. We could not desire a more complete or practical XxeaXxsie,"—Build€r, 

Nicholson^s Carpentry. 

THE CARPENTER'S NEW GUIDE: or, Book ofLines for Car- 
penters ; comprising all the Elementarv Principles essential for acquiring a 
knowledge of Carpentry. Founded on the late Peter Nicholson's Standard 
Work. New Edition, Revised by A. Ashpitel, F.S.A. With Practical 
Rules on Drawinf , by G. Pynb. With 74 Plates, 4to, £1 is. cloth. 

Handrailing and StairhuUding. 

A PRACTICAL TREATISE ON HANDRAILING : Showing 
New and Simple Methods ior Finding the Pitch of the Plank, Drawing the 
Moulds, Bevelling, Jointing-up, and Squaring the Wreath. By Gborqb 
Collings. Second Edition, Revised and Enlarged, to which is added A 
Treatise on Stairbuildino. lamo, 2s. 64. cloth limp. 

** Win be found of practical utility in the execution of this difficult branch of ]o\nerv."—BMUtUr. 

" Almo^ every difficult phase of this somewhat intricate branch of Joinery is elucuiated by the 
aid of plates and explanatory letterpress."— ^wmt^Wfv Gazette, 

CircvloT Work. 

CIRCULAR WORK IN CARPENTRY AND JOINERY: A 
Practical Treatise on Circular Work of Single and Double Curvature. By 
George Collings. With Diagrams. Second Edit. lamo, as. 6i. cloth limp. 
" An excellent example of what a book of this kind should be. Cheap fai price, dear in definl- 
tton and practical hi the examines selected."— i?M»/</tfr. • 

Handrailing. 

HANDRAILING COMPLETE IN EIGHT LESSONS, On 
the Square-Cut System. By J. S. Goldthorp, Teacher of Geometry and 
Building Construction at the Halifax Mechanic's Institute. With Eight 
Plates and over 150 Practical Exercises. 4to, 3s. td. cloth. 

" Likrly to be of con<siderable value to join<i(rs and ot>«ers who take a nride in good work* 
We heartily ccmmend it to teachers and itadeaXa."— Timber Trades yourttai. 
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Timber Merchant's Companion. 

THE TIMBER MERCHANT'S AND BUILDER'S COM- 
PANION. Containing New and Copious Tables of the Redaced Weight and 
Measorepient of Deals and Battens, of all sizes, from One to a Thousand 
Pieces, and the relative Price that each size bears per Lineal Foot to any 

given Price per Petersburg Standard Hundred ; the Price per Cube Foot of 
quare Timber to any given Price per Load of 50 Feet; the proportionate 
Value of Deals and Battens by the Standard, to Square Timber by the Load 
oi 50 Feet ; the readiest mode of ascertainmg the Price of Scantling per 
Lineal Foot of any size, to any given Figure per Cube Foot, &c. &c. By 
William Dowsing. Fourth Edition, Revised and Corrected. Cr.8vo,3S. cl. 
" Everything is as concise and dear as it can possibly be made. There can be no doubt that 
every timber merchant and builder ought to possess it."— Jfuii Advertiser. 

" We are glad to see a fourth edition of these admirable tables, which for correctness aa4 
simplicity of arrangement leave nothing to be dcaxed."— Timitr Tradiu journal, 

Practical Tim^ber Merchant. 

THE PRACTICAL TIMBER MERCHANT. Being a Guide 
for the use of Building Contractors, Surveyors, Builders, &c., comprising 
useful Tables for all purposes connected with the Timber Trade, Marks c? 
Wood. Essay on the Strength of Timber, Remarks on the Growth of Timber, 
&c. By W. Richardson. Fcap. 8vo, 3s. Sd. cloth. 
"This handy manual contains much valuable information for the tise of tfanber merchants, 

builders, foresters, and all others connected irith the growth, sale^ and manufacture of timber."— 

journal qf Forestry. 

Timher Freight Book. 

THE TIMBER MERCHANTS, SAW MILLERS, AND 
IMPORTER'S FREIGHT BOOK AND ASSISTANT. Comprising Rules, 
Tables, and Memoranda relating to the Timber Trade. By William 
Richardson, Timber Broker ; together with a Chapter on " Speeds of Saw 
Mill Machinery," by M. Powis Bale, M.I.M.E., &c. xamo. 3s. 6d. cl. boards. 

*' A very usefiil manual of rules, tables, and memoranda relating to the tunber trade. We re* 
commend it as a compendium of calculation to all timber measurers and merchants, and as supp^* 
tag a real want in the tx»d^"—Buildin£r News. 

JPacking-Case Makers, Tables for. 

PACKING-CASE TABLES ; showing the number of Super- 
ficial Feet in Boxes or Packing-Cases, from six inches square and upwards. 
By W. Richardson, Timber Broker. Third Edition. Oblong 4to, 3s. 6d. d. 

•• Invaluable labour-saving tables."— /ronfncmer. 
** Will save much labour and calculation."— (rrtfcer. 

Superficial Meamirement. 

THE TRADESMAN'S GUIDE TO SUPERFICIAL MEA- 
SUREMENT. Tables calculated from z to 200 inches in length, by x to xo8 
inches in breadth. For the use of Architects, Surveyors, Enmneers, Timber 
Merchants, Builders, &c By Jambs Hawkimgs. Fourth Edition. Pcap., 
3s. 6d. cloth. 
*' A useful collection of tables to facilitate rapid calculation of surftces. The exact area of any 
surface of which the limits have been ascertained can be instantly determined. The book will be 
found of the greatest utility to all engaged in building operations." — Scotsfnan, 



" These tables will be found of great assistance to all who require to make calculations in supes* 
fidal measurement."— ^M^/if A Mechanic. 

Forestry. 

THE ELEMENTS OF FORESTRY. Designed to aflford In. 
formation concerning the Planting and Care of Forest Trees for Ornament or 
Profit, with Suggestions upon the Creation and Care of Woodlands. By F. B. 
HouQH. Large crown 8vo, los. cloth. 

Timber Importer's Chiide. 

THE TIMBER IMPORTER 'S. TIMBER MERCHANTS, AND 
BUILDER'S STANDARD GUIDE. By Richard E. Grandy. Compris- 
ing an Analysis of Deal Standards, Home and Foreign, with Comparative 
Values and Tabular Arrangements for fixing Net Landed Cost on Baltic 
and North American Deals, including all intermediate Expenses, Freight, 
Insurance, &c. &c. Together with copious Information for the Retailer and 
Builder. Third Edition, Revised. x2mo, as. cloth limp. 

" EverytMng it pretends to be : built up gradually, it leads one from a forest to a tr ee nsll , and 
throws in, as a makeweight^ a host of material concerning bricks, columns, cisterns^ 9tc"^BH£lish 
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DECORATIVE ARTS, eto. 



Woods and Marbles (Imitation of). 

SCHOOL OF PAINTING FOR THE IMITATION OF WOODS 
AND MARBLES, aa Tanght and Practised by A. R. Van der Burg and P. 
Van der Burq, Directors of the Rotterdam Painting Institution. Royal folio, 
xS| by i2| in., Illustrated with 24 full-size Coloared Plates; also 12 plain 
Plates, comprising 154 Figures. Second and Cheaper Edition. Price £x its.6d» 
List of Plates. 



I, Virirmi Tools Poqulred tbt Wood F i insr 

-^ 3. Walrtut: PrcEioallMTyStajgcsor L>t - ing 

i«4 Tlniiiied SpattiMica — 4- Tmik u.- for 

Mubla J^iinlin^^anfl^ JiJ<jthod of M anipu. ■ a— 

\ag 

Pre- 



Mubla J^iitHjn^and Method of Manjpu. ■ 

5,6, St. fUnii Marble: EarTiHT Upiraiior. 

"Fintahcd SpcE^mm— 7. llftlhod* of SfccL. 

difleicttt r.mlt»5, Kd-Jts, *c,--a. 9, Asli^ 

HFninuY 5ia;» and FintitiiMi S{>ecimen — xo. 

Meth{>d5 ------ " -^1- - -1- 

taA FintitiecJ ^ , . 

of Prodaclllg lliediiTereBtGrain^— H. 15; [ : IS^ 
eye Mj;ptc: Prflllmbiiiiy St;ij?w *nd, Fii;: ried 
SyecuocQ— 16. Mt'ihods of Sketchlnfr tli(i dif- 
fcrtnt Specie* of WtiHc Marble^y. li. White 
Uubia: PrcliiulxMnr StJ^M ot Pcoces jmd 



icids of ^^ketctl■^^ Marble Ijraln&^T:, Xfl. 
He MirWe : PietiimiJiiiry ^t^es oi WrfVlng 
FintitiecJ Sp*tiJii«i~i^, MapJe; t!* >as 



Fi . : h^fJ 5 pedmen— 15 , M»iia(BMn» ; Spectmeoi 
of .do lis Cthucu^ a[i4 Methods of MaiJpu]«iiDit 
— . . ai.MahCi^^OIiyr BarlkCr^Ta^elaadFinutiefl 
Si . vniGii— 22. rj, J4. Sienna Marble r Varietiei 
of ViraLn, I'/cLLiiiirtary SLaj^ies a^icl Finished 
Si ■. ■.mH''Ti— as^a^ B7+ JUnJijer Wood; M«thadl 
of ; ■• ■! iiijj t;rairi, S;c,; Pfettralcury Statist 
an . ; el Spetimen— ^ a^ gu. vtrc do 

M' : .'•: '^■r-,ri''lif^ -nf Grain anil Mfthflris 

of ■■- ■ : '-:■■'-.■ ■-■' -' r-- '--' ^;-.t:- 

Employed, and Methods of Manipulation, Pr»- 
Hminary Stag^es and Finished Specimen— 34, 35^ 
96. Waulsort Marble: Varieties of Gcaln, Ua- 
Bni^^ and Finished Specimens* 



Uarbia: Prcliiulxianr ^ta^M ■ 

" Those who desire to attain skill in the art of paintinsr woods and marbles win find advantag* 
In consultingr this boc^ . . . Some of the Working Men's Clubs should give their young 
the opportunity to study \t."— Builder. 

•• A comf— *- — ' '"*^ *•" **•' "-' 

management 
student w^ - ■ 



portunity to study n."—nutMer. 

[ comprehensiTe guide to the art. The explanations of the processes, the manipulation and 
ement of the colours, and the beautifuUv executed plates will not be the Iffist valuable to th* 
t who aims at making his work a faithful transcript of nature."— ^Mt/oftn^- News, 

Wall Taper, 

WALL PAPER DECORATION. By Arthur Seymour 
Jennings, Author of *' Practical Paper Hanging." With numerous Illustra- 
tions. Demy 8vo. {In preparation. 

House I>eeoration. 

ELEMENTARY DECORATION, A Guide to the Simpler 
Forms of Everyday Art. Together with PRACTICAL HOUSE DECORA 
TJON. By Tames W. Facey, With numerous Illustrations. In One Vol., 
5s. strongly naif- bound. 

House Painting, Graining, etc. 

HOUSE PAINTING. GRAINING, MARBLING, AND SIGN 
WRITING, A Practical Manual of. By Ellis A. Davidson. Sixth Edition. 
With Coloured Plates and Wood Engravings. i2mo, 6s. cloth boards. 
" A mass of information, of use to the amateur and of value to the practical taajx."-~Etts^lish 
Mechanic. 

Decorators, Heceipts for. 

THE DECORATOR'S ASSISTANT: A Modern Guide to De- 
corative Artists and Amateurs, Painters, Writers, Gilders, &c. Containing 
upwards of 600 Receipts, Rules and Instructions ; with a variety of Informa- 
tion for General Work connected with every Class of Interior and Exterior 
Decorations, &c. Fifth Edition, Revised. 152 pp., crown 8vo, is. in wrapper. 
•• Full of receipts of value to decorators, painters, gilders, &c. The book contains the gist of 

larger treatises on colour and technical processes. It would be difficult to meet with a work so full 

of varied information on the painter's art. "->^Mt/</(>f^A''irwj. 

Moyr Smith on Interior Decoration. 

ORNAMENTAL INTERIORS, ANCIENT AND MODERN. 
By J. Moyr Smith. Super-royal 8vo, with 32 full-page Plates and numerous 
smaller Illustrations, handsomely bound in cloth, gilt top, price iBs. 
" The book is well Illustrated and handsomely got up, and contains some true criticism and a 
good many good examples of decorative treatment. —Tat Builder. 
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British and Foreign Marbles. 

MARBLE DECORATION and the Terminology of British and 
Foreign Marbles, A Handbook for Students. By Gborgb H. Blaorove, 
Author of " Shoring and its Application," &c. With 28 Illustrations. Crown 
8vo, 3S. td. cloth. 

" This most useful and much wanted handbook should be hi the hands <^ eveiy architect and 
bKiM6x:'—Bui:dintr World. 

" A carefully and usefully written treatise ; the woric is essentially ^tdx^ai:'— Scotsman. 

Marble Working, etc. 

MARBLE AND MARBLE WORKERS: A Handbook for 
Architects, Artists, Masons, and Students. By Arthur Lee, Author of " A 
Visit to Carrara," *• The Working of Marble," &c. Small crown 8vo, as. cloth. 
" A really valuable addition to the technical literature of architects and masons. "— Building 
9tcws. 

DELAMOTTE'S WORKS ON ILLUMINATION AND ALPHABETS. 



A PRIMER OF THE ART OP ILLUMINATION, for the Use of 
Beginners : with a Rudimentary Treatise on the Art, Practical Directions for 
its Exercise, and Examples taken from Illuminated MSS., printed in Gold and 
Colours. By F. Dblamottb. New and Cheaper Edition. Small 4to, 6s. orna- 
mental boards. 
"The examples of ancient MSS. recommended to the student; which, with much rood sense, 

Che audior chooses from collections accessible to all, are selected with (udffment and knowledge, 

as weU as taste."—jit/unaum, 

ORNAMENTAL ALPHABETS, Ancient and Mediavah from the 
Eighth Century f with Numerals; including Gothic, Church-Text, large and 
small, German, Italian, Arabesque, Initials for Illumination, Monograms, 
Crosses, &c. &c., for the use of Architectural and Eneineering Draughtsmen, 
Missal Painters, Masons, Decorative Painters, Lithographers, En^avers, 
Carvers, &c. &c. Collected and Engraved bv F. Dblamottb, and prmted in 
Colours. New and Cheaper Edition. Royal Svo, oblong, ai. 64' ornamental 
boards. 
" For those who Insert enamelled sentences round glided chaHces, who blazon shop legends over 

shop<doors, who letter church walls with pithy sentences from the Decalogue, this book wiU be use* 

iul."—Ath€Hau*H, 

EXAMPLES OP MODERN ALPHABETS, Plain and Ornamental; 
including German, Old English, Saxon, Italic, Perspective, Greek, Hebrew, 
Court Hand, Engrossing, Tuscan, Riband, Gothic, Rustic, and Arabesque ; 
with several Origmal Designs, and an Analysis of the Roman and Old English 
Alphabets, large and small, and Numerals, for the use of Draughtsmen, Sur- 
veyors, Masons, Decorative Painters, Lithographers, Engravers, Carvers, &c. 
Collected and En^aved by F. Dblamottb, and printed in Colours. New 
and Cheaper Edition. Royal Svo, oblong, as, 6d. ornamental boards. 
"There is comprised in it every possible shape into which the letters of the alphabet and 

aumerals can be formed, and the talent which has been expended in the conception of the various 

plain and ornamental letters is wonderfuL"— ^StendbrA 

MEDIEVAL ALPHABETS AND INITIALS FOR ILLUMI- 
NA TORS. By F. G. Dblamott^. Containing 2z Plates and Illuminated 
Title, printed in Gold and Colours. With an Introduction by T. Willis 
Brooks. Fourth and Cheaper Edition. Small 4to, 45. ornamental boards. 
" A vcrfume in which the letters of the alphabet come forth glorified in gilding andaU the colours 

of the prism interwoven and intertwined and hitermingled."— n?m». 

THE EMBROIDERER'S BOOK OF DESIGN, Containing 
Initials, Emblems, Cyphers, Monograms, Ornamental Borders, Ecclesiastical 
Devices, Mediaeval and Modem Alphabets, and National Emblems. Col- 
lected by F. Dblamottb, and printed in Colours. Oblong royal Svo, is, 6d. 
ornamental wrapper. 
"The book wiU be of great assistance to ladles and yotmg children who are endowed with the 

art of plying the needle in this most ornamental and useful pretty wotk."— East Ang^lian Times. 



Wood Carving. 

INSTRUCTIONS IN WOOD-CARVING, for Amateurs; with 
Hints on Design. By A Laot. With Ten Plates. New and Cheaper Edition. 
Crown Svo, 35. in emblematic wrapper. 

" The handicraft of the wood-carver, so well as a book can Impart it; may be learnt firom ' A 
Cady's" publication."— -rf/A«»<e«»«, 



32 CROSBY LOCKWOOD &> SON'S CATALOGUR. 

NAT URAL SCIENCE ,^ 

Ihe Heavens and their Origin* 

THE VISIBLE UNIVERSE: Chapters on the Origin and 

Construction of the Heavens. By T. E. Gore, F.R.A.S., Author of " Star 

Groups," &c. Illustrated by 6 Stellar Photographs and X2 Plates. DezDj 

8vo, i6s. cloth, gilt top. 

*^A>)alual)leandluddsDiniiiary of recent astronomical theory, rendered more valuable and 
attractive by a series of stellar photctgrraphs and other illustrations."— rA« Times. 

" In presenting a clear and concise account of the present state of our knowledge, Mr. Gore 
has made a valuabw addition to the literature of the subiect." — JVafure. 

" One of the finest works on astronomical science that has recently appeared in our langfua^e. 
In spirit and in method it is scientific from cover to cover, but the style is so clear and attractive 
that it will be as acceptable and as readable to those who make no scientific pretensions as to 
those who devote themselves specially to matters SLSttonovoicaL"— Leeds Mercury. 

" As interesting^ as a novel, and instructive withal ; the text being made still more luminous by 
stellar photographs and other illustrations. . . . Amost valuable hwlt.''— Mattchesier Examiners 

The Constellations* 

STAR GROUPS: A Student's Guide to the Constellations. By 

J. Ellard Gore.F.R.A.S., M.R.I. A., Ac, Author of" The Visible Universe," 
** The Scenery of the Heavens." With 30 Maps. Small 4to, 5s. cloth, silvered. 

"A knowledge m the principal constellations >nsible in our latitudes may be easily acquirecl 
from the thirty maps and accompanying text contained in this woik.."— Nature. 

" The volume contains thirty maps showring stars of the sixth magnitude— the usual naked-eye 
limit— and each is accompanied by a orief commentary, adapted to facilitate recognition and bring 
to notice objects of special interest. For the purpose of a preliminary survey of the * midnight pomp 
of the heavens, nothmg could be better than a set of delmeations averaging scarcely twenty square 
inches in area, and induding nothing that cannot at once be identiAed."— Saturday JUview, 

" A very compact and handy giude to the constellations."— ^M«raar»m. 

Astronomical Terms* 

AN ASTRONOMICAL GLOSSARY: or, Dictionary of Terms 
used in Astronomy. With Tables of Data and Lists of Remarkable and 
Interesting Celestial Objects. By J. Ellard Gore, F.R.A.S., Auihor of 
" The Visible Universe," &c. Small crown 8vo, 2s. 6rf. cloth. 
" A very useful little work for beginners in astronomy, and not to be despised by more ad- 
vanced students."— 77f^ Times. 

" A very handy book. . . . the utility of which is much increased by its valuable tables or 
stronomical data. ' — TMe Athenaum. 

" Astronomers of all kinds will be glad to have it for reference."— G/zanfiaw. 

The Microscope, 

THE MICROSCOPE : Its Construction an^ Management, in- 
cluding Technique, Photo-micrography, and the Past and Future of the 
Microscope. By Dr. Henri van Heurck, Director of the Antwerp Botan. 
nical Gardens. English Edition, Re-Edited and Augmented by the Author 
from the Fourth French Edition, and Translated by Wynne E. Baxter, 
F.R.M.S., F.G.S., &c. About 400 pages, with Three Plates and upwards ol 
250 Woodcuts. Imp. 8vo, i8s. cloth gilt. 

" A tr<inslation of a well-known work, at once popular and comprehensive."— Times. 
" The translation is as felicitious as it is accurate." — Nature. 

Astronom^y, 

ASTRONOMY, By the late Rev. Robert Main, M.A., F.R.S. 
Third Edition, Revised, by Wm. Thynne Lynn, B.A., F.R.A.S., formerly 
of the Royal Observatory, Greenwich. lamo, 2s. cloth limp. 
" A sound uid simple treatise, and a capital book (or beginners."— Knowledg:. 
' Accurately brought down to the requirements of the present ^vat,"— Educational Times, 

Recent and Fossil Shells* 

A MANUAL OF THE MOLLUSCA : Being a Treatise on Recent 
and Fossil Shells. By S. P. Woodward, A.L.S., F.G.S., late Assistant 
Palaeontologist in the British Museum. With an Appendix on ReceiU and 
Fosstl Conchological Discoveries, by Ralph Tate, A.L.S., F.G.S. Illustrated 
by A. N. Waterhousb and Joseph Wilson Lowry. With 23 Plates and 
upwards of 300 Woodcuts. Reprint of Fourth Ed., 1880. Cr. 8vo, ys. 6d. cl, 
" A most valuable storehouse of conchological and geological informatioii."— 5mfM« Gassi^. 

Geology and Genesis. 

THE TWIN RECORDS OF CREATION; or, Geology and 
Genesis : their Perfect Harmony and Wonderful Concord. By Gborgb W. 
Victor le Vaux. Fcap. Bvo, 55. cloth. 

" A valuable contribution to the evidences of Revelation, and disposes very condushrdy of tbe 
ai^uments of those who would set God's Works against God i Word. No real difficulty is shirked 
and no sophistry is left unexposed."— rA< Roc*. 
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DR.IARDNER' 8 COURSE OF NATURAL PHILOSOPHY. 

THE HANDBOOK OF MECHANICS. Enlarged and almost Re- 

written by Benjamin Lobwt, F.R.A.S. With 378 lUastrations. Post 8vo, 

6s. cloth. 

"The perspicuity of the orlgliial has been retained, and chapters which had bec<Mne obsolete 
have been replaced by others of more modem character. The explanations throus^hont are 
studiously popular, and care has been takm to show the application of the various bomches of 
physics to the industrial arts, and to the practical business of m9."—MiHir$^ youmal. 

"Mr. Loewy has carefully revised the book, and brought it iq> to modem requirements."— 
Nature. 

"Natural philosophy has had few exponents more able or better skilled in the art of popn* 
lailsin£f the subject than Dr. Lardner ; and Mr. Loewy is doing good service in fitting this trMtnai 
and \& others of the series, for use at the present ^xat."'Sc0tsmaH. 

THE HANDBOOK OF HYDROSTATICS AND PNEUMATICS. 

New Edition, Revised and Enlarged, by Benjamin Loewy, F.R.A.S. With 

236 Illustrations. Post Bvo, 5s. cloth. 

"For those 'who desire to attain an accurate knowledge of physical science wltfaoat the pro> 
found methods of mathematical investigation,' this work is not merely intended, but wdl adapted." 
'•^hemicitl News. 

" The volume before us has been carefully edited, augmented to nearly twice the bulk of the 
fonner edition, and all the most recent matter has been aoded. . . . It is a valuable textbook." 
"Nature. 

" Candidates for pass examinations will find It, we think, specially suited to their requirements. 
^English Mechanic 

THE HANDBOOK OF HEAT. Edited and almost entirely Re- 
written by Benjamin Loewy, F.R.A.S., &c. 117 Illusts. Post Bvo, 6s. clotb^ 
" The style is always clear and precise, and conveys instruction without leaving any cloudiness 

01 lurking doubts h^YaaAJ'—Engifuerinv^. 

"A most exhaustive book on the subject on which It treats, and is so arranged that It can be 

nnderstood by all who desire to attain an accurate knowledge of physical science Mi. 

Loewy has included all the latest discoveries in the varied laws and effects of heaX."— Standard. 
"A con4>lete and handy text-book fiw the use of students and general xeandMct,"— English 

Mtchanie. 

THE HANDBOOK OF OPTICS. ByDiONYSius Lardnbr,D.C.L, 

formerly Professor 01 Natural Philosophy and Astronomy in University 
College, London. New Edition. Edited by T. Olver Harding, B.A. Lond., 
of University College, London. With 098 lUastrations. Small 8vo, 448 
pages, 5s. cloth. 

" Written by one of the ablest English scientific writers, beautifiilly and elaborately mustrated." 
"Mechanitfs Magazine. 

THE HANDBOOK OF ELECTRICITY, MAGNETISM, AND 
ACOUSTICS. By Dr. Lardner. Ninth Thousand. Edit, by George Carey 
Foster, B.A., F.C.S. With 400 Illustrations. Small 8vo, 5s. cloth. 
** The bo<dc could not have been entrusted to anyone better calculated to preserve the terse and 

locldjrtyle of Lardner, while correcting his errors and bringing up his work to the present state of 

tdentinc knowledge."— /VM/ar Science Revitw. 

THE HANDBOOK OF ASTRONOMY. Forming a Companion 
to the " Handbook of Natural Philosophy.** By Dionysius Lardner, D.C.L., 
formerly Professor of Natural Philosophy and Astronomy in University 
College, London. Fourth Edition, Revised and Edited by Edwin Dunkin, 
F.R.A.S., Royal Observatory, Greenwich. With 38 Plates and upwards of 
zoo Woodcuts. In One Vol., small Bvo, 550 pages, 9s. 6i. cloth. 
" Probably no other book contains the same amount of information In so compendious and well- 

ancanged a form— certainly none at the price at which this is offered to the pixhlic."-~Athenteum. 
"we can do no other than pronounce this work a most valuable manual of astronomy, and « e 

strongly recommend it to all who wish to acquire a general— but at the same time correct— acquaint. 

ance wtth this sublime science."— {^MartSrr/y youmal qf Science. 

"One of the most deservedly popular books on the subject . . . We would recommmd not 

only the student of the elementary principles of the science, but he who aims at mastering the 

hi«4ier and mathematical branches of astronomy, not to be without tUs work bedde him."— /^mc/^ 

uuMaeatitu, 

Qeology. 

RUDIMENTARY TREATISE ON GEOLOGY, PHYSICAL 
AND HISTORICAL. Consistinfi; of «' Physical Geology " which sets forth 
the leading Principles of the Science ; and " Historical Geology," which 
treats of the Mineral and Organic Conditions of the Earth at each successive 
epoch, especial reference being made to the British Series of Rocks. By 
Ralph Tate, A.L.S., F.G.S., &c. With aso Illustrations. z2mo, ss. cl. bds 
" The fiihiess of the matter has elevated the book Into a manual. Its infonnatUm is exhaustive 
and well •mnged."— School Board ChronicU. 
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DR. LARDNER'8 MUSEUM OF SCIENCE AND ART. 



THE MUSEUM OP SCIENCE AND ART. Edited by 
DiONYSius Lardmbr, D.C.Lm formerly Professor of Natural Philosophy and 
Astronomv in University College, London. With upwards of z,ioo Bngrav- 
ings on Wood. In 6 Double Volumes, £i is. in a new and elegant cloth bind- 
ing : or handsomely botmd in half-morocco, 31s. 6.i. 

%* Opinions op the Press. 

"This wiIMi beddes affording popular but sound instruction on scientific subjects, wMi whldr 
the humblest man in the country ought to be acquainted, also undertakes that teaching of ' Com- 
moa Things ' which every wdl- wisher of his kind is anxious to promote. Many thousand coirfes of 
this serviceable publication have been printed, in the belief and hope that the desire for Instructiom 
and improvement widely prevails ; and we have no fear that such enlightened £uth will meet vidi 
disappointment."— Timiu. 

" A cheap and interesting publication, alike informing and a ttr a ctiv e. The papers combte* 
subjects of unportance and great scientific knowledge, considerable inductive powers^ and • 
popular style of treatment."— 4/eeto^^. 

"The ' Museum of Science and Art' Is tiie most valuable contribution that has ever bees 
aoade to the Scientific Instruction oi every class of society."— Sir David Brbwstbr, In ttm 
N0rth BrUUh Revitw. 

"Whether we consider the liberality and beauty of the Ohistratkms, the charm of tiie wiMng. 
o; the durable interest of the matter, we must express our belief that there is hardly to be found 
anoog the new books one that would be wticcwned l>y people of so many ages ana clasies 



\* Separate books formed from the above^ suitable for Workmen's Librariet, 
Science Classes^ etc. 

tJomntan ^^inga Baeplained. Containing Air, Earth, Fire, Water, Time, 
Man, the Eye, Locomotion, Colour, Clocks and Watches, &c. 333 Illnt* 
trations, cloth gilt, 55. 

The Miero9eope. Containing Optical Images, Magnifying Glasses, Origin 
and Description of the Microscope, Microscopic Objects, the Solar Micro- 
scope, Microscopic Drawing and Engraving, &c. 147 Illnstrations, dotb 
gilt, 25. 

Popular Qeology. Containing Earthquakes and Volcanoes, the Crust of 
the Earth, &c. 201 Illustrations, cloth gilt, %s. 6<i. 

Popular Phyoies, Containing Mamitude and Minuteness, the Atmo- 
sphere, Meteoric Stones, Popular Fallacies, Weather Prognostics, the 
Thermometer, the Barometer, Sound, &c. 85 Illustrations, cloth gilt, as, 6d, 

Steam and Us Uoes» Including the Steam Engine, the Locomotive, and 
Steam Navigation. 89 Illustrations, cloth gilt, as. 

Popular Astronomy. Containing How to observe the Heavens— The 
Earth, Sun, Moon, Planets, Light, Comets, Eclipses, Astronomical Infln- 
ences, ftc. zSa Illustrations, cloth gilt, 45. 64. 

The Bee and White Ants : Their Manners and Habits. With lUnstm- 
tions of Animal Instinct and Intelligence. 135 Illustrations, cloth gilt, ts. 

The Eleetrie Telegraph Popularized. To render intelligible to all who 
can Read, irrespective of any previous Scientific Acquirements, the various 
forms of Telegraphy in Actual Operation, zoo Illustrations^ cloth ^H, 
IS. 6d, 

Dr. Lardner's School Handbooks. 

NATURAL PHILOSOPHY FOR SCHOOLS. By Dr. Lardnbr. 

328 Illustrations. Sixth Edition. One Vol., 3s. 6d. cloth. 

" a very convenient class-book for junior students in private schools. It Is Intended to CKmwtif 
in dear and precise terms, general notions of all the pnndpal divisions of Physical Sdenoe."* 
BHHsh Quarttrfjf Review, 

ANIMAL PHYSIOLOGY FOR SCHOOLS. By Dr. Lardhbe. 
With 190 Illustrations. Second Edition. One Vol., 3s. 6d, cloth. 
" Clea^ written, well arranged, and excellently illustrated."— Garrim«r'j CArmiek. 

Lardner and Bright on the Electric Telegraph* 

THE ELECTRIC TELEGRAPH. By Dr. Lardnbr. Re- 
vised and Re-written by B. B. Bright, F.R.A.S. 140 Illustrationt. Small 
Bvo, as. 6d. cloth. 
•■ One of the most readable books extant on the Electric Telegraph."— J^MSf/irA Mecfumic 
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CHEMICAL MA NUFACTURES , CHEMISTRY. 

Ohemistry for Engineers, etc, 

E^JGINEERING CHEMISTRY : A Practical Treatise for the 
Use of Analytical Chemists,- Engineers, Iron Masters, Iron Founders, 
Students, and others. Comprising Methods of Analysis and Valuation of the 
Principal Materials used in Engineering Work, with numerous Analyses, 
Examples, and Suggestions. By H. Joshua Phillips, F.I.C, F.C.S. 
formerly Analytical and Consulting Chemist to the Great Eastern Railway. 
Second Edition, Revised and Enlarged. Crown 8vo, 400 pp., with Illustra- 
tions, los. 6d. cloth. [Just published. 
" In this work the author has rendered no small service to a numerous body of practical men. 
. . . The analytical methods may be pronounced most satisfactory, being as accurate as the 
despatch required of eneineerine chemists permits."— CA^mtca/ News. 

" Those in search of a handy treatise on the subject of analytical chemistry as applied to the 
•evcry-day requirements of workshop practice will find this volume of great assistance. '—Iran. 

" The first attempt to bring forward a Chemistry specially written for the use of enffineeis, 
and we have no hesitation whatever in saymg that it should at once be in the possession m every 
•railway engineer."— /"A* Railway Engineer. 

" The book will be very useful to those who require a handy and concise resume of approved 
methods of analysing and valuing metals, oils, fiiels, Sec. It is, m fact, a work for chemists, a guide 
*to the routine of the engineering laboratory. ... The book is full of good things. As a hand- 
book of technical anal^is, it is very welcome." — Builder. 

" Considering the extensive ground which su£h a subject as Engineering Chendstry covers. 
<<he work is complete, and recommends itself to both the practising analyist and the analytical 
student." — Chemical Trade 'journal. 

" The analytical methods given are. as a whole, such as are Ukdy to give rapid and trust- 
worthy results m experienced hands. There is much excellent descriptive matter in the work, the 
-chapter on ' Oils and Lubrication ' being specially noticeable in this respect." — Eng-ineer. 

Alkali Trc^de, Manufacture of Sulphuric Acid, etc. 

A MANUAL OF THE ALKALI TRADE, including the 
Manufacture of Sulphuric Acid, Sulphate of Soda, and Bleaching Powder. 
By John Lomas, Alkali Manuractorer, Newcistle-upon-Tvneand London. 
Witn 333 Illustrations and Working Drawings, and containing 390 pages ot 
Text. Second Edition, with Additions. Sup3r-royal 8vo, £1 los. cloth. 
"This book is written by a mamdactuier for manufiiuturers. The working details of the meet 



approved forms of apparatus are given, and these are accompanied by no less than 131 wood en« 
gravinn. all of which may be usM for the purpocas of oonstructioa. Every step in the manu- 
Tacture IS very fuUy described in this manual, ana each improvement explsdnta."'' Athenaeum. 

" We find not merely a sound and luminous explanation of the chemical principles of the trade, 
but a notice of numerous matters which have a most important bearing on the successful conduct 
4>f alkali worlcs, but which are generally overlooked by even experienced technological authors."— 
Cfumical Review. 

The Blowpipe, 

THE BLOWPIPE IN CHEMISTRY, MINERALOGY, AND 
GEOLOGY. Containing all known Methods of Anhydrous Analysis, many 
Working Examples, and Instructions for Making Apparatus. By Lieat.- 
Colonel W. A. Ross, R.A., F.G.S. With 120 Illustrations. Second Edition, 
Revised and Enlarged. Crown 8vo, 55. cloth. 

"The student who goes through the coarse ot experimentation here laid down wfll gain 
a better insight into Inorganic chenmtry and mineralogy than if he had 'got up' any of the best 
■Sext-l>ooks, and passed any number of examinations in Uieir contents."— CA«w^to/iVinur. 

Commercial Chem^ical Analysis, 

THE COMMERCTAL HANDBOOK OF CHEMICAL ANA- 
LYSIS; or. Practical Instructions for the determination of the Intrinsic or 
Commercial Value of Substances used in Manufactures, in Trades, and in 
the Arts. By A. Normandy, Editor of Rose's "Treatise on Chemical 
Analysis." New Edition, to a great extent Re-written by Henry M. Noao, 
Ph.D., P.R.S. With numerous IllustraUons. Crown 8vo, la*. W. cloth. 
" We strongly recommend this book to our readers as a guide, alike indispensable to the 

<liousewife as to the pharmaceutical practitioner."— ^«</^c»/ Times. 

" Essential to the analysts appointed under the new Act. The neat noent nsolts aragiveo 

and the work is well edited and carefiilly written."— Aii^Mrv. 

Dye- Wares and Colours, 

THE MANUAL OF COLOURS AND DYE^WARES : Their 
Properties, Applications, Valuations, Impurities, and Sophistications. For the 
use of Dyersj Printers, Drysalters, Brokers, &c. By J. W. Slatbr. Second 
Edition, Revised and greatly Enlarged. Crown 8vo, 7s. &f. cloth. 
" A complete encyclopsedia of the maieria HnctoHa. The information given respecting each 

article is full and precise, and the methods oi determining the value of articles sucli as these, so 

liable to sophistication, are given with clearness, and are practical as wdl as valnaSie."— CAem/f/ 

andDruggitt. 

" There is no other work which covers precisely the same ground. To students preparing 

■iot examinations in dydng and printing it will prove exceedingly uaefid." — Chemieal News. 
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Modem Brewing and Malting. 

A HANDY BOOK FOR BREWERS: Being a Practical Guide 
to the Art of Brewing and Malting. Embracing the Conclasions of Modera 
Research which bear upon the Practice of Brewing. By Herbert Edward» 
Wright, M.A., Author of " A Handbook for Young Brewers." Crown 8vo, 
5«o pp., Z2S. 6d. cloth. 

'•Mar be consulted with advantage by the student who is preparine hfans^ for ezammational 
tests, while the scientific brewer wiU find m it a resume of all the most import^t discoveries of 
oiodem times. The work b written throughout in a clear and concise manner, and the author take» 
great care to discriminate between vague theories and weH-established f^cts."— Brewers' journal. 
"We have'.Klreat pleasure in recommending tiiis handybook, and have no hesitation in 
saying t^ it Is one of the best— if not the best— which has yet been written on the subject ot 
beer-brewing in this country, and it shoukl have a place on the Selves of every brewer's library. ' 
—The Brewer's Guardian. 

" Although the requirements of the student are primarily considered, an acquaintance of half- 
an-hour's duration cannot fail to impress the practical brewer with the .sense of having found a 
trustworthy guide and practical counsellor in brewery matters."— CAemura/ Trade Jourtial. 

Analysis and Valuation of Fuels. 

FUELS: SOLID, LIQUID, AND GASEOUS, Their Analysis 
and Valuation. For the Use of Chemists and Engineers. By H. J. Phillips, 
F.C.S., formerly Analytical and Consulting Chemist to the Great Eastero 
Railway. Second Edition, Revised and Enlarged. Crown 8vo, 5s. cloth. 
" Ought to have its place in the laboratory of every metaUurgical establishment, and wherevev 
Aid Is used on a large scale."— CA*»«<oa/ Aews. 

" Cannot fail to be of wide interest, eqiecially at the present time."- Railway News. 

Bigments. 

THE ARTIST'S MANUAL OF PIGMENTS. Showing 
their Composition, Conditions of Permanency, Non-Permanency, and Adul- 
terations ; Effects in Combination with Each Other and with Vehicles ; and 
the most Reliable Tests of Purity Together with the Science and Art 
Department's Examination Questions on Painting. By H. C. Stamoaob. 
Second Edition. Crown 8vo, as. 6d. cloth. 

" TMs work Is indeed muUufU'iH-^rvo, and we can, with good conscience, recommend It to 
idl who come in contact with pigments, whether as makers, deuers or users."— CA«m^ht/ Review, 

Gauging. Tables and Rules for Revenue OfflcerSf 

Brewera, etc, 

A POCKET BOOK OF MENSURATION AND GAUGING : 
Containing Tables, Rules and Memoranda for Revenue Officers, Brewers, 
Spirit Merchants, &c. By J. B. Mant (Inland Revenue). Second Edition, 
Revised. i8mo, 4s. leather. 
•• This handy and useful book Is adapted to the requirements of the Inland Revenue Depart- 
ment, and will be a favourite book of reference. The range of subjects is comprehensive, and the 
arrangement simple and clear."— C^z^^ukm. 

•' Should be in the hands of every {tactical brewer."— ^fYWfrx* yourneU. 
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Cotton Spinning. 

COTTON MANUFACTURE: A Practical Manual. Embrac- 
ing the various operations of Cotton Manufacture. Dyeing, &c. For the Use 
of Operatives, Overlookers, and Manufacturers. By John Lister, Technical 
Instructor, Pendleton, with numerous Illustrations. Demy 8vo, 7s. 6d. 
cloth. {Just published. 

JFlowr Manufacture. Milling, etc. 

FLOUR MANUFACTURE: A Treatise on Milling Science 
and Practice. Bv Fribdrich Kick, Imperial Regierungsrath, Professor of 
Mechanical Technology in the Imperial German Polytechnic Institute^ 
Prague. Translated from the Second Enlarged and Revised Edition with 
Supplement. By H. H. P. Powlbs, Assoc. Memb. Institution of Civil Engi- 
neers. Nearly 400 pp. Illustrated with a8 Folding Plates, and 167 Woodcuts. 
Royal 8vo, 255. cloth. 

•• This valuable work is. and wHl remain, the standard authority on the sdence of milling. . . 
The miller who has read and disrested this work will have laid the foundation, so to speak, of a sue- 
cessftd career ; he wUl have acquired a number of general principles which he can proceed to 
apply. In this handsome volume we at last have the accepted text-book of modem mfllmg in good, 
sound English, which has little, if any, trace of the German Idiom."— The Miller. 

*' The appearance of this celebrated work in English is very opportune, and British millers 
wm. we are sure, not be slow fai avaiUng themselves of its pages."— Aril^rrx' GatteUe. 
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Agglutinants. 

CEMENTS, PASTES, GLUES AND GUMS: A Practical 
Guide to the Manufkcture and Application of the various Agglutinants re- 
quired in the Building. Metal-Working, Wood-Working and Leather-Work- 
ing Trades, and for Workshop, Laboratory or Office Use. With upwards of 
900 Recipes and Formulae. By H. C. Standage, Chemist. Crown 8vo, 
2S. 6d. cloth. [Just published. 

" We have pleasure iu speaking favourably of this volume. So far as we have had experience, 

-which is not inconsiderable, this manual is trustworthy."— ^{"A^m^m;;). 

" As a revelation of what are considered trade secrets, this book will arouse an amount of 

curiosity among the laiwe number of industries it touches."— Z)at/y Chronicle. 

" In this goodly coUection of receipts it would be strange if a cement for any purpose cannot 

be found."— Oti and Colourman's yournal. 

8oap-fnaking. 

THE ART OF SOAP-MAKING : A Practical Handbook of the 
Manufacture of Hard and Soft Soaps, Toilet Soaps, etc. Including many New 
Processes, and a Chapter on the Recovery of Glycerine from waste Leys. 
By Alexander Watt, Fourth Edition. Enlarged. Crown 8vo, ys. 6d, cloth 
"The work will prove very useftil, not mwely to the technol<^cmI student, bat to the practlca 

soap-boiler who wishes to understand the theory of Us ut."— Chemical News. 

" A thoroughly practical treatise on an art which has almost no llteratuie tn our language. 

We congratulate uie author on the success of his endeavour to fill a void in English technicaflitefa- 

tai^."— Nature. 

JPaper Making* 

PRACTICAL PAPER-MAKING: A Manual for Paper-makers 
and Owners and Managers of Paper- Mills. With Tables. Calculations, &c. 
By G. Clapperton, Paper-maker. With Illustrations of Fibres from Micro- 
Photographs. Crown 8vo, 5s. cloth. U^t published. 
" The author caters for the requirements of responsible mill hands, apprentices, &c., whilst 
his manual will be found of great service to students of technology, as well as to veteran paper 
makers and mill owners. The illustrations form an excellent feature." — Paper Trade Review. 

" We recommend everybody interested in the trade to get a copy of this thoroughly practical 
bock."— Paper Making^. 

Paper Making. 

THE ART OF PAPER MAKING : A Practical Handbook of the 
Manufacture of Paper from Rags, Esparto, Straw, and other Fibrous Materiak, 
Including the Manufacture of Pulp from Wood Fibre, with a Description of 
the Machinery and Appliances used. To which are added Details of 
Processes for Recovering Soda from Waste Liquoi^s. By Alexander Watt, 
Author of •• The Art of Soap-Making" With Illusts. Crown 8vo, 75. 6d. cloth. 



* It may be regarded as the standard work on the subject. T he book- Is full of valuable in- 
formation. The • Art of Paper-making.' is in every respect a model of a text-book — ^ - ' 
technical class or for the private student."— As/«ra»^ Printing Trades yournal. 



Leather Manufactwre. 

THE ART OF LEATHER MANUFACTURE. Being a 
Practical Handbook, in which the Operations of Tanning, Currying, and 
Leather Dressing are fully Described, and the Principles of Tannine Ex- 
plained, and many Recent Processes Introduced ; as also the Methods for 
the Estimation of Tannin, and a Description of the Arts of Glue Boiling, Gut 
Dressing, &o. By Alexander Watt, Author of " Soap-Making," Ac. 
Second Edition. Crown 8vo, gs. cloth. 

" A sound, comprehensive treetbe on tanning and Its accessorlet. It Is an eminently viltutble 
production, which redounds to tiie credit of bou author and publishers."— CA«iw^^»/ Review. 

Boot and Shoe Making. 

THE ART OF BOOT AND SHOE-MAKING. A Practical 
Handbook, including Measorement, Last-Fitting, Cntting-Out, Closing, and 
Making, with a Description of the most approved Machinery employed. 
By ToHN B. Lend, late Editor of St, Crispin, and The Boot and Shoe-Maker 
i2mo, 25. cloth limp. 

"This excellent treatise is by far the best work ever written. The chapter on clicking, 
which shows how waste may be prevented, wlU save fif^ times tiie price of the book." 

Scottish Leather Trader. 

Dentistry Construction. 

MECHANICAL DENTISTRY: A Practical Treatise on the 
Construction of the various hinds of Artificial Dentures. Comprising also Use- 
ful Formula, Tables, and Receipts for Gold Plate, Clasps, Solders, ftc. &c. 
Bv Charles Hunter. Third Edition. Crown 8vo, 35. 6d. cloth. 
" we can strongly recommend Mr. Hunter's treatise to all students preparing for the profssslon 
■ef dentistry, as weUas to every mechanical d«atisL"-J}t4UiH JoMrnul^ Medieat Sciene*. 
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Wood Engraving. 

WOOD ENGRAVING: A Practical and Easy Introduction to th^ 
Study of tkt Art, By William Nor mam Browm. Second Edition. Witl*' 
Dumerons lUustrations. ismo, is. td. cloth limp. 
" The boodc Is clear and complete, and win be useAil to anyone wanting to tindentand the fixst 
elementt of the beautiful art of wood ensravinff.'— <;fw#Mr. 

HorclogyA 

A TREATISE ON MODERN HOROLOGY, in Theory and Frac- 

tice. Translated from the French of Claudius Saumibr, ex-Director of tlie 

School of Horology at Mafon, by Julien Tripplin, F.R.A.Sm Besancon 

Watch Manufacturer, and Edward Rigg, M.A., Assayer in the Royal Mint. 

With 76 Woodcuts acd 22 Coloured Copper Plates. Second Edition. Supex^ 

royal 8vo, £2 2s. cloth ; £2 xos. half-cadt. 

" There It no horological work b the English language at all to be compared to this prodoc- 

lloii of M. Saunter's for deaniess and comideteness. It is alike good as a guide for the stuoc nt and 

as a reference for the experienced horolegist and skilled •moikxaan."^Horolo£ical Jou*-nal, 

'The latest, the most complete, and the most reliable of those literary productions to which 
continental watchmakers are ir debted for the mechanical superiority over their English brettiren 
— lafact, the Book of Books, is M. Saunter's 'Treatise.'"- WaUhmaktry ycwetierandSiiversmith, 

Watchmaking. 

THE WATCHMAKER'S HANDBOOK. Intended as a Work- 
shop Companion for those engaged in Watchmaking and the Allied Mechani- 
cal Arts. Translated from tte French of Claudius Saunibr, and considera- 
ably enlarged by Julibn Tbipplin, F.R.A.S., Vice-President of the 
Horological Institute, and Edward RiG6,M. A., Assayer in the Royal Mint. 
With numetous Wocdcuts and 14 Copper Plates. Third Edition. Crown 
8vo, 9s. cloth. 
" Each part is truly a treatise in Itsdfl The arrangement is good and the language Is clear and 
lie. It Is an admirable guide for the young ynX.d^D9k.vt"—Engin€erin£. 
>* It is fiapossible to speak too highly of its excellence. It fulfils every requirement in a hand- 
book intended for the use of a wort man. Should be found in every worluhop."-> ^aiicA mnd 
t Uckmaktr. 

" This book contains an immense number of practical details bearing on the dally occupatba 
of a watchmaker."- Weachmaker and Afetalworlker (Chicago). 

Watches and Timekeepers. 

A HISTORY OF WATCHES AND OTHER TIMEKEEPERS, 

By Jambs F. Kendal, M. B.H.Inst, is. 6d. boards; or 25. 6d. cloth gilt. 

"Air. Kendal's book, for its size, is the best -which has yet appeared on this subject in th« 
English liSiguagfe."— Industries. 

" Open the book where you may, there is interesthig matter in it concerning the ingenious 
devices of the ancient or modem horologer. The subject is treated in a liberal and entertaining 
spirit, as might be expected of a historian who is a master of the cmfW—Sahtrday Review. 

Electrolysis of Gold, Silver, Copper, etc. 

ELECTRO-DEPOSITION : A Practical Treatise on the Electrolysis 
of Gold. Silver, Copper, Nickel, and other Metals and AUoys. With descrip- 
tions ot Voltaic Batteries, Magneto and Dynamo-Electnc Machines, Ther- 
mopiles, and of the Materials and Processes used in every Department of 
the Art, and several Chapters on Electro- Metallurgy. By Albxandbr 
Wat», Author of "Electro- Metallurgy," &c. Third EditJon.Revised. Crown 
8vo, gs. cloth. 
"Eminentiy a book for the practical worker hi electro-depositloii. It cmitalns practical 

descriptions of^ methods, processes and materials as actually pursued and used in the workshop." 

—Bnginetr, 

EHectro-MetaUurgy. 

ELECTRO-METALLURGY: Practically TreaUd. By Alexandbh 
Watt, Author of " Electro-Deposition," &c. Ninth Edition, including the 
most recent Processes. x2mo, 4s. cloth boards. 

"From this book twth amateur and artisan mayleam everything necemfyfor tiMsaccevfel 
p fOse aitUm of electroplating.''— /rvM. 

Working in Gold. 

THE JEWELLER'S ASSISTANT IN THE ART OF WORK- 
ING IN GOLD : A Practical Treatise for Masters and Workmen, Compiled 
from the Experience of Thirty Years' Workshop Practice. By Gborgb £. 
Gbb, Author of *'The Goldsmith's Handbook," &o. Cr. 8vo, 7s. 6d. cloth. 
"This manual of technical education is apparently destined to be a vahiableauzUiary toa 

handicraft which is certainly capable of great improvement."— TMe Times. 

" Very usefiil fai the workshop, as the knowledge is practical, having been acqiUred by Icmg. 

experience, and all the recipes and directions are guaranteed to be succesiftiL"— ymvAIrr ani. 
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JElectroplating. 

ELECTROPLATING: A Practical Handbook on the Deposi- 
tion of Copper, Silver, Nickel, Gold, Aluminium, Brass, Platinum, &c. &c. 
With Descriptions of the Chemicals, Materials, Batteries, and Dynamo 
Machines used in the Art. By J. W. Urquhart, C.B., Author of " Electric 
Light," &c. Third Edition, Revised, with Additions. Numerous lUustra- 
tions. Crown 8vo, 5s. cloth. 
" An excellent practical manual."— Engineering; 
" An excellent work, frMng the newest iaformation," —fforological youmtU, 

E^ctrotyping. " 

ELECTROTYPING : The Reproduction and Multiplication ofPrint* 

ing Surfaces and Works of Art by the Electro-deposition of Metals, By J. W. 

Urquhart, C.E. Crown 8vo, js. cloth. 

" The book Is thoroughly practical. The reader is. therefore^ conducted throogh the leading 
lawt of dectricity. then throasrh the metals used by electrotypers, the apparatus, andOie depodttng 
processes, up to the final preparation of the •not)c"—Art Journal, 

Goldsmiths^ Work. 

THE GOLDSMITH'S HANDBOOK. By Georgb E. Geb, 
Jeweller, Sec. Third Edition, considerably Enlarged. lamo, 3s. &f. cl. bds. 
•»A omn/i sound educator. and will be generally accepted as an mitbomy."—H0rvlcsiceU 



SUversmiths^ Work. 

THE SILVERSMITH'S HANDBOOK. By Gborgb E. Gbe 
Jeweller, &c. Second Edition, Revised, with numerous Illustrations, zamo. 
3s. 6d. cloth boards. 

" The chief merit of the work is its practical character. . . The woricers in the trade will 
speedily discover its merits when they sit down to study iV—Sngiish Mtchanic, 
*«* The above two works together, strongly half'boundt price 7s. 

Bread and Biscuit Baking, 

THE BREAD AND BISCUIT BAKER'S AND SUGAR^ 
BOILER'S ASSISTANT. -Including a large variety of Modem Recipes. 
With Remarks on the Art of Bread-making. By Robert Wells, Practical 
Baker. Second Edition, with Additional Recipes. Crown 8vo, zr. cloth. 
" A large number of wrinkles for the ordinary cook, as well as the bakm."—Saturdciy Review. 

Confectionery for Hotels and Restaurants. 

THE PASTRYCOOK' AND CONFECTIONER'S GUIDE. 
For Hotels, Restaurants and the Trade in general, adapted also for Family 
Use. By Robert Wells, Author of " The Bread and Biscuit Baker's and 
Sugar- Boiler's Assistant." Crown 8vo, «. cloth. 
" We cannot speak too highly of this really excellent work. In these days of keen competition 
our readers cannot do better than purchase this book."— jS(s>fc«rx' Times, 

Ornamental Confectionery. 

ORNAMENTAL CONFECTIONERY : A Guide for Bakers. 
Confectioners and Pastrycooks ; including a variety of Modem Recipes, and 
Remarks on Decorative and Coloured Work. With 129 Original Designs. 
By Robert Wells, Practical Baker, Author of " The Bread and Biscuit 



Baker's and Sugar-Boiler's Assistant," &o. Crown 8vo, cloth gilt. 5s. 
"A valuable work, practical, and should be in the hands of every baker and confectioner. The 
mnstrative designs are alone worth treble the amount charged for the whole work."— ^oivrr' Titnes. 



Flour Confectionery. 

THE MODERN FLOUR CONFECTIONER. Wholesale and 
Retail. Containing a large Collection of Recipes for Cheap Cakes, Biscuits, 
&c. With Remarks on the Ingredients used in their Manufacture. To 
which are added Recipes for Dainties for the Working Man's Table. By 
R. Wells, Author of "The Bread and Biscuit Baker," &c. Crown 8vo, as. ci. 
" The work is of a decidedly practical character, and in every redpe regard is had to economi- 
cal working."— JVtfr/A British Daily Mail. 

Lau/ndry Work. 

LA UNDRY MANAGEMENT, A Handbook for Use in Private 
and Public Laundries, Including Descriptive Accounts of Modem Machinery 
and Appliances for Laundry Work, By the Editor of ''The Laundry 
Journal.^* With numerous Illustrations. Second Edition. Crown 8vo, 
3s. 6i. cloth. 

" This book should certainty occupy an honoured place on the shelves of all housekeepeii 
who wish to keep themselves au couruttt of ths newest appliances and methods."— rA« Queen. 
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HAND7B00ES FOR HANDICRAFTS. 

By PAUL N. HASLUCK, 

Editor of "Work" (New Series); Author op " Lathework," " Milling 
Machines,*' &c. 
Crown 8vo, 144 pages, cloth, price is. each. 
1^ TA««Handybooks hav£ been written to supdly information for VfoRKunv, 
Students, and Amateurs in the several Handicrafts, on the actual Practice of 
the Workshop, and are intended to convey in plaxn language Technical Know- 
ledge of the several Crafts. In describing the processes employed, and themampU' 
lotion of materiaU workshop terms are used; workshop practice is fully explained; 
and the text is freely illustrated with drawings of modem tools, appliances, and 
processes, ^_ 

THE METAL TURNER'S HANDYBOOK, A Practical Manual 
for Workers at the Foot-Lathe. With over 100 Illustrations. Price is. 
" The book will be of service alike to the amateur and the artisan turner. It displays thorough 

knowledge of the subject."— Sco/fwaw. 

THE WOOD TURNER'S HANDYBOOK, A Practical Manual 
for Workers at the Lathe, With over 100 Illustrations. Price 15. 
"We recommend the book to young turners and amateurs. A multitude of workmen haT« 

httherto sought is rafai for a manual of thu special industry."— i/(KAaMicsa/ World, 

THE WATCH JOBBER'S HANDYBOOK. A Practical Manual 
on Cleaning^ Repairing, arui Adjusting, With upwards of 100 Illustrations. 
Price IS. 
"We strongly advise all young persons connected with the watch trade to acquire and study 

this Inexpensive irotk."~-CUrJteniv€U Chrcnicl*, 

THE PATTERN MAKER'S HANDYBOOK. A Practical 
Manual on the Construction of Patterns for Founders. With upwards of 
zco Illustrations. Price is. 
" A most valuable, if not indispensable, manual for the pattern maker."— ATw^w^t^if. 

THE MECHANIC'S WORKSHOP HANDYBOOK. A Practical 
Manual on Mechanical Manipulation. Embracing Information on various 
Handicrait Processes, with Useful Notes and Miscellaneous Memoranda* 
Comprising about 200 Subjects. Price is. 
" A very clever and useful book, which should be found in every workshop ; and it should 

certainly find a place in all technical schoo)s."—S€Uurday Review. 

THE MODEL ENGINEER'S HANDYBOOK, A Practical 
Manual on the Construction of Model Steam Engines. With upwards of zoo 
Illustrations. Price is. 
" Mr. Hasluck has produced a very good little book."— 5«tWler. 

THE CLOCK JOBBER'S HANDYBOOK. A Practical Manual 
on Cleaning, Repairing, and Adjusting. With upwards of 100 Illustrations. 
Price IS. 
" It is of inestimable service to those commencing the ttaA^."*— Coventry Standard. 

THE CABINET WORKER'S HANDYBOOK: A Practical 
Manual on the Tools, Materials, Appliances, and Processes employed in 
Cabinet Work. With upwards of xoo Illustrations. Price is. 
" Mr. Hasluck's thoroughgoing little Handybook is amongst the most practical guides we have 

•een for beginners in cabinet-work."— 5art<r</<jty Review. 

THE WOODWORKER'S HANDYBOOK OF MANUAL IN- 
STRUCTION, Embracing Information on the Tools, Materials, Appliances 
and Processes employed in Woodworking. With 104 Illustrations. Price is 

(just published. 

THE METALWORKER'S HANDYBOOK. With upwards of 100 
Illustrations. {In preparation, 

*♦* Opinions of the Press. 

*' Written by a mm who knows, not onhr how work ought to be done, but how to do it, and 
how to convey Ms knowledge to oitxtrs."—£ngrneeriH^. 

"Mr. Hasluck writes admirably, and gives complete instructions."— fnj^n«»r. 

" Mr. Hasluck combines the experience of a practical teacher with the manipulative sUn and 
scientific knowledge of processes of the trained mechanician, and the manuals are marvdt of 
what can be produced at a popular pTice."—Sckoolmaster, 

" HelpAil to workmen cfall ages and degrees of experience."— ZVt^ Chronicit. 



' Practical, tendble. and remarkably t±«a.p."'~youmal ^Edueation. 
" Concise, dear and practical"— Stt/Mrv/aj' Review. 
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COMMERCE, COUN TING-HOUSE WOR K, TABLES, ete. 

Commercial Education* 

LESSONS IN COMMERCE. By Professor R. Gambaro, of 

the Royal High Commercial School at Genoa. Edited and Revised by Jambs 

Gault, Professor of Commerce and Commercial Law in King's College, 

London. Crown 8vo, 35. 6d. cloth. 

" The publishers of this work have rendered considerable service to the cause of commercial 

education by the opportune production of tliis volume. . . . The work is peculiarly acceptaUe 

to English readers and an admirable addition to existing class-books. In a phrase^ we think the 

work attains its object in furnishing a brief account of those laws and customs of British trade with 

which the commercial man interested therein should be familiar."— CAawti^r ofCommerceyourtuU, 

" An invaluable guide in the hands of those wh^ are preparing for a commercial career." 

Counting' House, 

Foreign Com,m,ercial Correspondence. 

THE FOREIGN COMMERCIAL CORRESPONDENT: Being 
Aids to Commercial Corres^ndence in Five Langaages— English, French, 
German, Italian, and Spanish. By Conrad E. Baker. Second Edition. 
Crown 8vo, 3s. 6d. cloth. 

" Whoever wishes to correspond in all the languages mentioned by Mr. Baker cannot do better 
than study this work, the materials of which are excdlent and conveniently arranged. They consist 
not of entire specimen letters but— what are far more useful— short passages, sentences, or 
phrases expressmg the sam<% general idea in various torms."— A thenaum. 

" A careful examination has convinced us that it is unusually complete, well arranged, and 
reliable. The book is a thoroughly good oTM,"—SchooimasUr, 

Accounts for Manufacturers. 

FACTORY ACCOUNTS: Their Principles and Practice. A 
Handbook for Accountants and Manufacturers, with Appendices on the No- 
menclature of Machine Details ; the Income Tax Acts ; the Rating of Fac- 
tories; Fire and Boiler Insurance; the Factory and Workshop Acts, &c.| 
including also a Glossarv of Ter.ms and a large number of Specimen Rulings. 
By Emilb Garckb and J. M. Fell^. Fourth Edition, Revised and En- 
larged. Demy 8vo, 250 pa;es. 6s. strongly bound. 
"A very interesting description ofthe requirements of Factory Accounts. . . . the principle 

of asamllattng the Factory Accounts to the general commercial books is one which we thorouc^y 

agree ynth."-~j4ccouniants' journal. 

" Characterised by extreme thoroughness. There are few owners of factories who would not 

derive great benefit from the perusal of this most admirable worlc"— Local Gcvamment Chronicle, 

Intuitive Calculations. 

THE COMPENDIOUS CALCULATOR: or. Easy and Con- 
else Methods of Performing the various Arithmetical Operations required in 
Commercial and Business Transactions, together with Useful Tables. By 
Daniel O'Gorman. Corrected and Extended by Profiassor J. R. Young. 
Twenty-seventh Edition, Revised by C. Norris. Fcap. 8vo, 25. 6d, cloth 
limp ; or, 3s. 6d. strongly half-bound in leather. 
*' It would be difficult to exaggerate the usefulness of a book like this to everyone engaged in 

commerce or manufacturing Industry. It is crammed full of rules and formulae for shortening and 

employing calculations."— am^w/o^v. 

Modem Metrical Units and Systems. 

MODERN METROLOGY: A Manual of the Metrical Units 
and Systems of the Present Century. With an Appendix containing a proposed 
English System. By Lowis D'A. Jackson, A.M.Inst.C.E., Author of *' Aid 
to Survey Practice," &c. Large crown 8vo, las. 6d. cloth. 

" We recommend the work to all interested in the practical reform of our weights and mea> 
tans."—JVatur€. 

The Metric System and the British Standards. 

A SERIES OF METRIC TABLES, in which the British Stand- 
ard Measures and Weights are compared with those of the Metric System at Present 
in Use on the Continent. By C. H. Dowlino, C.E. 8vo, ios. 6i. strongly oonnd. 
"Mr. Dowllng's Tables are well put together as a ready-reckoner lor the convecnon of one 
igrctem into the oXhtii."—Atk€Haum, 

Iron and Metal Trades^ Calculator. 

THE IRON AND METAL TRADES' COMPANION. For 
expeditiously ascertaining the Value of any Goods bought or sold by Weight, 
from IS. per cwt. to xz2s. per cwt., and from one farthing per pound to one 
shilling per pound. By Thomas Downib. 396 pp., 9s. leather. 



"Although spedaify adt»>te<i to thelron and metaftrade^ die tables wlfTbefiwind oaaAdla 
«veiy other businoM in which mcrchandite Is bought and told by weight."— iCtftfrniy AWw. 



" A moct oseflil set of tables : nothing like them before existed."— AwiMter JVews. 
' Itf adapted to thelron and metal trader the tables w|]rb« ~ 
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Ch€idwick^8 CdUculatar far Numbers and Weights 
Combined. 

THE NUMBER, WEIGHT, AND FRACTIONAL CALCU- 
LATOR, Containing upwards of 250,000 Separate Calculations, showing at 
a glance the value at 422 different rates, ranging from A^th ot a Penny to 
90S. each, or per cwt., and £20 per ton, of any number ot articles consecu- 
tively, from X to 470.— Any number of cwts., qrs., and lbs., from i cwt. to 470 
cwts.~Any number of tons, cwts., qrs., and lbs., from i to 1,000 tons. By 
WiLUAM Chadwick, PubUc Accountant. Third Edition, Revised and Im> 
proved. 8vo,i8s., strongly bound for Office wear and tear. 
1^ Is adapted for the use of Accountants and Auditors^ Railway CompOMttSt 
Canal Companus. Shippers, Shipping Agents, General Carriers, etc. Ironfounderst 
Brassfounders, Metal Merchants, Iron Manufacturers, Ironmongers^ Engineers, 
Machinists, Boiler Makers, Millwrights, Roofing, Bridge and Girder Makers, Colliery 
Proprietors, etc. Timber Merchants, Builders, Contractors, Architects, Surveyors, 
Auctioneers, Valuers, Brokers, Mill Owners and Manufacturers, Mill Furnishers, 
Merchants, and General Wholesale Tradesmen. Also for the Apportionment of 
Mileage Charges for Railway Traffic, 

%• Opinions of thb Press. 

" It is as easy oi reference for any answer or any number of answers as a dictionary, and die 
references are even more quickly made. For makinsr ui> accounts or estimates the book must 
prove invaluable to all who have any considerable quantity of calculations involving price and 
measure in any combination to do."—ingin€er. 

" The most complete and practical ready reckoner which it has been our fortime yet to see. It 
Is difficult to imagine a trade or occupation in which it could not be of the greatest use. either iiv 
saving human labour or in checking work. The publishers have placed withm the reach (^ every 
commercial man an invaluable and unfailing assistant. *'— Tfu MiUer. 

" The most perfect work of the kind yet prepared."— G/aj^<mt/ Herald. 

Harben's Cempreheneive Weight CaZctilator* 

THE WEIGHT CALCULATOR, Being a Series of Tables 
upon a New and Comprehensive Plan, exhibiting at One Reference the exact 
Value of any Weight from x lb. to 15 tons, at 300 Progressive Rates, from id, 
to x68s. per cwt., and containing 186,000 Direct Answers, which, with their 
Combinations, consisting of a single addition (mostly to be performed at 
sight), will afiord an aggregate of 10,266,000 Answers ; the whole being calca* 
lated and designed to ensure correctness and promote despatch. By Henry 
Harbbn, Accountant. Fourth Edition, carefrilly Corrected. Royal Sve^ 
£1 is. strongly half-bound. 
" A practical and useful work of reference for men of business generaUy ; It b the best of tike 

kind we nave SKtn."—IroHmottfer. 

"Of priceless value to badness men. It is a necessary book In all mercantile offices."— <5A«^ 

fittd ImUfendettt, 

Harben'8 Comprehensive IHscaunt Chuide. 

THE DISCOUNT GUIDE. Comprising several Series of 
Tables for the use of Merchants, Manufacturers^ Ironmongers, and others, 
b^r which may be ascertained the exact Profit arismg from any mode of using 
D'scoonts, either in the Purchase or Sale of Goods, and the method of either 
Altering a Rate of Discount or Advancing a Price, so as to produce, by one 
operation, a sum that will realise any required profit after allowing one or 
more Discounts : to which are added Tables of Profit or Advance from i^ to 
90 per cent, Tables of Discount from i^ to 98} per cent., and Tables of Com- 
mission, &c., from ^ to xo per cent. By Henry Harben, Accountant, Author 
of" The Weight Calculator." New Edition, carefully Revised and Corrected. 
Demy 8vo, 544 pp., £1 $5, half-bound. 

"A book such as this can only be appreciated by business men, to wh<Hn the savliiff of time 
■Mens saving of money. We have the higfa authority of Professor J. R. Young that tfie table* 
tittougliout the work are constructed upon strict^ accurate principles. The work is a model 
of typographical clearness, and must prove of great value to merchant^ mamiftctnieni and 
general traders."— ^rWrA Trade youm€a, 

Iran Shipbuilders^ and Merchants^ Weight Tables* 

IRON 'PLATE WEIGHT TABLES: For Iron ShipbuOderK 
Engineers^ and Iron Merchants. Containing the Calculated Weights of up- 
wards of X50.000 different sizes ot Iron Plates, from i foot by 6 in. by i in. to 
10 feet by s tieet bv i in. Worked out on the basis of 40 lbs. to the square 
foot of Iron of x mch in thickness. Carefully compiled and thoroughly Re- 
vised by H. Burlinson and W. H. Simpson. Oblong 4to, 25s. half-bound. 
^This work will be found of great utility. The authors have had much practical esperienc* 

Off wliat is wanting in making estimates: and tiie use of tlie book will save mudi time In making 

elabocate rak^ilatfons. "'-Enftish Mechanic 
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Dr. Fream^s New Edition of *^The Standard 
Treatise on Agriculture.'^ 

THE COMPLETE GRAZIER, and FARMER'S and CATTLE- 
BREEDER'S ASSISTANT: A Compendium of Husbandry. Originally 
Written by William Youatt. Thirteenth Edition, entirely Re-written, 
considerably Enlarged, and brought up to the Present Requiremen^ts of 
Agricultural Practice, by William Fream, LL.D., Steven Lecturer in the 
University of Edinburgh, Author of "The Elements of Agriculture." &c. 
Royal 8vo, 1,100 pp., with over 450 Illustrations. £1 us. 6d. strongly and 
handsomely bound. 

Extract from Publishers' Advertisement, 
" A treatise that made its original appearance in the first decade of the century, and that enters 
upon its Thirteenth Edition before the century has nm its course, has undoubtedly established its 
position as a work of permanent value. . . The phenomenal progress of the last dozen years in the 
Practice and Science of Farming has rendered it necessary, however, that the volume should be 
re- written,. . . . and for this undertaking the publishers were fortunate enough to secure the 
services of Dr. Fream, whose high attainments in all matters pertaining to agriciUture have been 
so emphatically recognised by the highest professional and official authorities. In carrying 
out his editorial duties, Dr. FREAM has been favoured with valuable contributions by Prof. J. 
Wortley Axe, Mr. E. Brown, Dr. Bernard Dyer, Mr. W. J. Malden, Mr. R. H. Rew, 
Prof. Sheldon, Mr. I. Sinclair. Mr. Sanders Spencer, and others. 

" As regards the ulustrations of the work, no pains have been spared to make them as repre< 
sentative and characteristic as possible, so as to be practically useful to the Farmer and Grazier." 
Summary of Contents. 



Book I. On the VARiETiEsr Breed- 
ing, Rearing, Fattening, and 
Management of Cattle. 

Book II. On the Economy and Man- 
agement OF THE Dairy. 

Book III. On the Breeding, Rear- 
ing, AND Management of Horses. 

Book IV. On the Breeding, Rear- 
ing, AND Fattening of Sheep. 

Book V. On the Breeding, Rearing, 
AND Fattening of Swine. 

Book VI. On the Diseases of Livb 
Stock. 



Book VII. On the Breeding, Rear- 
ing, and Management of Poultry, 

Book VIII. On Farm Offices and 
Implements of Husbandry. 

Book IX. On the Culture and Man- 
agement OF Grass Lands. 

BookX. On the Cultivation and^ 
Application of Grasses, Pulse, 
and Roots. 

Book XI. On Manures and their 
Application toGrass Land&Crops 

Book XII. Monthly Calendars of 
Farmwork. 



♦** Opinions of the Press on the New Edition* 

" Dr. Fream is to be congratulated on the successful attempt he has made to give us a work 
which will at once become the standard classic of the farm practice of the country. We believe 
that it will be found that it has no compeer among the many works at present in existence. . . . 
The illustrations are admirable, while the frontispiece, which represents the well-known bull. New 
Year's Gift, bred by the Queen, is a work of art."— 7%* Tirms. 

" The book must be recognised as occupying the proud position of the most exhaustive work 
of reference in the Ens^h langua^ on the subject with which it dea]s."—Athenaum. 

" The most comprehensive gmde to modem farm practice that exists in the English language 
to-day. . . . The book Is one that ought to be on every farm and in the library of every land- 
owner."— ^ar* Lane Express. 

" In point of exhaustiveness and accuracy the work will certainly hold a pre-eminent and 
unique position among books dealing with scientific agricultural practice. It is, in fact, an agri- 
cultural library of itself."- North British AgiHcultuHst. 

" A compendium of authoratative and well-ordered knowledge on every conceivable branch 
of the work of the live stock farmer ; probably without an equal in this or any other country." 

Yorkshire Post. 

" The best and brightest guide to the practice of husbandry, one that has no superior— no 
equal we might truly say— among the agncultural literature now before the public. . . . Iiv 
every section in which we have tested it, the work has been found thoroughly up to da.te."—BeWs 
Weekly Messenger. 

British Farm Live Stock. 

FARM LIVE STOCK OF GREAT BRITAIN. By Robert 
Wallace. F.L.S., F.R.S.E., &c., Professor of Agriculture and Rural Eco- 
nomy in the University of Edinburgh. Third Edition, thoroughly Revised 
and considerably Enlarged. With over x2o Phototvpes of Prize Stock. Demy 
8vo, 384 pp., with 70 Plates and Maps, 12s. 6d. cloth. 
" A really complete work on the history, breeds, and management of the farm stock of Great 

Britain, and one which is likely to find its way to the shelves of every country gentleman's 

library."— yAtf Times. 

" The latest edition of ' Farm Live Stock of Great Britain * is a production to be proud of, and 

its issue not the least of the services which its author has rendered to agricultural science." 

Scottish Farmer, 
" The book is very attractive . . . and we can scarcely imu[ine the existence of a fanner 

who would not like to have a copy of this beautiful work."— .^r* Lane Express. 

" A work which will long be regarded as a standard authority whenever a concise history and 

description of the breeds oHive stock hi the British Isles is required, "—^f/^j Weekly Messenger. 
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Dairy Farming. 

BRITISH DAIRYING, A Handy Volume on the Work of the 
Dairy-Farm. For the Use of Technical Instruction Classes, Students in 
Agricultural Colleges, and the Working Dairy-Farmer. By Prof j. P. Sheldon, 
late Special Commissioner of the Canadian Government, Author of " Dairy 
Farming," &c. With numerous Illustrations. Crown 8vo, 2S. 6d. cloth. 
•• May be confidently recommended as a useful text-book on dairy fzxnang."— Agricultural 

Gazette. 

" Probably the best half-crown manual on dairy work that has yet been produced."— JVbr^A 

British Agriculturist. 

" It is the soundest little work we have yet seen on the subject,"— 7*A^ Times. 

J>airy Manual. 

MILK, CHEESE AND BUTTER : Their Composition, Char- 
acter and the Processes of their Production. A Practical Manual for Stu- 
dents and Dairy Farmers. By John Oliver, late Principal of the Western 
Dairy Institute, Berkeley. Crown 8vo, 380 pages, with Coloured Test Sheets 
and numerous Illustrations, 75. 6d. cloth. L7*«^ published. 

Agricultural Fa^ts and Figures. 

NOTE-BOOK OF AGRICULTURAL FACTS AND FIGURES 
FOR FARMERS AND FARM STUDENTS. By Primrose McConnbu., 
B.Sc. Fifth Edition. Royal samo, roan, gilt edges, with band, 45. 
" LiteraDy teems with infimnation, and we can cordially raconunend It to aU connected villi 
.sericulture."— ;V«r<4 BriHsh Agriculturist. 

Small Farm^ing. 

SYSTEMATIC SMALL FARMING; or, The Lessons of my 
Farm. Being an Introduction to Modem Farm Practice for Small Farmers. 
By Robert Scott Burn, Author of " Outlines of Modem Farming," &c. 
With numerous Illustrations, crown 8vo, 6s. cloth. 

"This S the completest book of its class we have seen, and one which every amateur fiumer 
mm read with pleasure and accept as a gvade."-~Fiel(l. 

Modem Farm^ing, 

OUTLINES OF MODERN FARMING. By R. Scott Burn. 
Soils, Manures, and Crops— Farming and Farming Economy— Cattle, Sheep, 
and Horses — Management of Dairy, Pigs, and Poultry — Utilisation of 
Town-Sewage, Irrigation, &c. Sixth Edition. In One Vol., 1,250 pp., half- 
bound, profusely Illustrated, 12s. 

" The aim of the author has been to make his work at once comprdienslTe and tnutwMthy, 
.and he has succeeded to a degree which entitles him to much credit''— JftfrK^nyr Adverttstr, 

Agricultural Engineering. 

FARM ENGINEERING, THE COMPLETE TEXT-BOOK OF. 
Comprising Draining and Embanking; Irrigation and Water Supply; Farm 
Roads, Fences, and Gates ; Farm Buildings ; Bam Implements and Ma- 
chines; Field Implements and Machines; Aericnltural Surveying, Ac. By 
Prof. John Scott. In One Vol., 1,150 pages, half-bound, with over 600 Dliu- 
trations, X2S. 
"Written with great care, as well as with knowledge and aUUty. The author has done his 

work well ; we have found hfan a very trustworthy guide wherever we have tested his statements. 

The volume will be of greet value to agricultural students."— iforil Lattt Express. 

JLgricultural Text-Book. 

THE FIELDS OF GREAT BRITAIN : A Text-Book of 

Agriculture, adapted to the Syllabus of the Science and Art Department. 
For Elementary and Advanced Students. By Hugh Clements (Board of 
Trade). Second Edition, Revised, with Additions. z8mo, %i. &<. cloth. 
"A most comprehensive volume, giving a mass of )3il[cinaaAoa."— Agrieitliutnal Be»M«tnist. 
"It Is a long time since we have seen a book which has pleased us more^ or which contains 
^nch a vast and usefiU fund of knowledge."— £<<MaiM<wfa/ Titms. 

Tables for Farmers, etc. 

TABLES, MEMORANDA, AND CALCULATED RESULTS 
for Farmers, Graxiets, Agricultural Students, Surveyors, Land Agents, Auc- 
tioneers, etc. With a New System of Farm Book-keeping. Selected and 
Arranged by Sidney Francis. Third Edition, Revised. 37a pp., waistcoat- 
pocket sice, IS. 64. limp leather. 

•'^Weighing less than x ex., and occupying no more space than a match box, tt contains a mass 
of ftcts and calculations which has never before, hi such handy form, been obtainable. Every 
ujperation on the fiirm is dealt with. The work may be taken as thoroughly accurate, the whow 
^the Ubles having been revised by Dr. Fream. We cordially recommend it"— ^MTx fTteMly 
mtsstngtr. 
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The Management of Bees. 

BEES FOR PLEASURE AND PROFIT : A Guide to the^ 
Manipulation of Bees, the Production of Honey, and the General Manage* 
ment of the Apiary. By G. Gordon Samson. With numerous Illustrations. 
Crown 8vo, is. cloth. 
" The intending bee-keeper will find exactly the kind of information required to enable him> 

to make a successfm start wi^ his hives. The author is a thoroughly competent teacher, and hi*- 

book may be commended."— ^«7rwm^ Pcsi. 

Farm and Estate Book-keeping. 

BOOK-KEEPING FOR FARMERS * ESTATE OWNERS, 
A Practical Treatise, presenting, in Three Plans, a System adapted for aXt 
Classes of Farms. By Johnson M. Woodman, Chartered Accountant. Second 
Edition, Revised. Crown 8vo, 3s. 6i. cloth boards ; or 25. 6d. cloth limp. 
" The volume is a capital study of a most important subject."— j4gTict4/tura/ Gazette. 
The young farmer, land agent, and surveyor will find Mr. Woodman's treatise more thai» 
repay its cost and study."— Bui/aing' News. 

Farm, Accojunt Book. 

WOODMAN'S YEARLY FARM ACCOUNT BOOK. Giving 
a Weekly Labour Account and Diary, and showing the Income and Expen- 
diture under each Department of c5rops, Live Stock, Dairy, &c. &c. with 
Valuation, Profit and Loss Account, and Balance Sheet at the end of the 
Year. By Johnson M. Woodman, Chartered Accountant, Author of " Book- 
keeping for Farmers." Folio, ys, 6d. half bound. [culture.. 
"Contains every i^uisite form for keeping £arm accounts readily and accurately."— ^^W' 

Early Fruits^ Flowers, and Vegetables. 

THE FORCING GARDEN ; or, How to Grow Early FruitSr 
Flowers, and Vegetables. With Plans and Estimates for Building Glass- 
houses, Pits, and Frames. With Illustrations. By Samubl Wood. Crown 
8vo, 35. 6d. cloth. 

•' A good book, and fairly fills a place that was fa some degree vacant' The book is written with 
great care, and contains a great deal of valuable teachiog."— -Gardeners' Magajiine. 

Good Gardening. 

A PLAIN GUIDE TO GOOD GARDENING ; or. How to Grow 
Vegetables, Fruits, and Flowers. By S. Wood. Fourth Edition, with con* 
siderable Additions, &c., and numerous Illustrations. Crown 8vo. 3s. 6d. cl. 
" A very good book, and one to be highly recommended as a practical guide. The practicaV 

directions are excellent." — Athenautn, 

" M^ be recommended to young gardeners, cottagers, and specially to amateurs, for the 

plalD, simple, and trustworthy information it gives on common matters too often neglected."— 

Gardenert^ Chronicle. 

Gainful Gardening. 

MULTUM-IN-PARVO GARDENING; or, How to make One 
Acre of Land produce £6ao a-year by the Cultivation of Fruits and Vegetables ; 
also. How to Grow Flowers in Three Glass Houses, so as to realise £176 per 
annum clear Profit. By Samuel Wood, Author of " Good Gardening," &c. 
Fifth and Cheaper Edition, Revised, with Additions. Crown 8vo, is. sewed. 
"We are bound to recommend it as not only suited to the case of the amateur and gentleman'^ 
gardener, but to the market gtoyrer."— Gardener^ Magvudne, 

Gardening for Laddies. 

THE LADIES' MULTUM-IN-PARVO FLOWER GARDEN, 
and Amateurs' Complete Guide, With lUusts. By S. Wood. Cr.Svo, 3s. 6d. cl. 

•• This volume contains a good deal of sound common sense instruction."— F/tfrir/. 

" Full of shrewd hfats and useful instructions, based on a lifetime of experience."— sSc9/jma^/. 

Receipts for Gardeners. 

GARDEN RECEIPTS. Edited by Charles W. Quin. lamo, 
IS. 6d. cloth limp. 
" A useful and handy book, contdning a good deal of valuable lBSotmaXioa.''—AtheHaum. 

Market Gardening. 

MARKET AND KITCHEN GARDENING. By Contributors 
to "The Garden." Compiled by C. W. Shaw, late Editor of •* Gardening 
Illustrated." lamo, 3s. 6d. cloth boards. 
** The most valuable compendium of kitchen and market-garden work published."— Farmer. 

Cottage Gardening. 

Cottage gardening; or, Flowers, Fruits, and Vegetables for 
Small Gardens. By E. Hobday. i2mo, is. 6d, cloth limp. ' 

"Contains much useful information at a small charge."— G=/ajr^ow Herald. 
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AUCTIONEERING, VALUING, LAND SURVEYING 
ES TATE AGENCY, e tc. 

Auctioneer's Assistant. 

THE APPRAISER, AUCTIONEER. BROKER. HOUSE AND 
BSTA TB AGENT AND VALUER'S POCKET ASSISTANT, forthe Valoa- 
tion for Purchase, Sale, or Renewal of Leases, Annuities and Reversions, and 
of property generally; with Prices for Inventories, &c. Bv John Whbblbr, 
Valuer, &c. Sixth Edition, Re-written and greatly extended by C. N orris. 
Surveyor. Valuer, &c. Royal 32mo, 5s. cloth. 

" A neat and concise book of reference, containing an admirable and clearly-arran|red list of 

prices for inventories, and a very practical guide to determine tlie value of furniture, Ssc"— Standard. 

" Contains a large quantity of varied and useful Information as to the valuation for purchase, 

sale, or renewal of leases, annuities and reversions, and of property generally, with prices for 

Inventories, and a guide to determine the value of interior fittings and oUier effects."— imiUr*'. 

Aticti€nieertng, 

AUCTIONEERS : THEIR DUTIES AND LIABILITIES. 

A Manual of Instruction and Counsel for the Young Auctioneer. By Robert 

SguiBBS, Auctioneer. Second Edition, Revised and partly Rewritten. Demy 

8vo, 125. 6d. cloth. 

♦*♦ Opinions of thb Press. 

" The standard text-book on the topics of which it txeaXs."—AtheiuKum. 

" The work is one of general excellent character, and gives much information in a compen> 
dious and satisfactory form."— Builder. 

" May be recommended as giving a great deal of information on the law relating to 
auctioneers, in a very readable {oxm"—Latu youmal. 

'' Auctioneers m^ be' congratulated on having so pleasing a writer to minister to their special 

Js."—SoNciiors' Journal. 

"Every auctioneer ought to possess a copy of this excellent yrork."—Ir»HmoHgrer. 

" Of great. value to the profession. . . . We readily welcome this book from the foot that It 
treats the subject in a manner somewhat new to the profession."— ^i^j^ Gazette. 

InwooiVs Estate Tables. 

TABLES FOR THE PURCHASING OF ESTATES, FreehoU, 
Copyhold, Of Leasehold; Annuities, Advowsons, etc., a,nd for the Renewing of 
Leases held underCathedralChurches, Colleges, or other Corporate bodies, 
for Terms of Years certain, and for Lives : also for Valuing Reversionary 
Estates, Deterred Annuities, Next Presentations, &c. ; together with Smart's 
Five Tables of Compound Interest, and an Extension of the same to Lower 
and Intermediate Rates. By W. Inwood. 24th Edition, with considerable 
Additions, and new and valuable Tables of Logarithms for the more Difficult 
Computations of the Interest of Money, Discount, Annuities, &c., by M. Fbdok 
Thoman, of the Soci^t^ Credit Mobiuer ot Pans. Crown 8vo, 8s. cloth. 
"Those interested in the purchase and sale of estates, and in the acyustment of compensatloci 

cases, as well as in transactions in annuities life i nsu r ance^ &c., will find the present editionof 

eminent swrice."—EfitimeHntr. 

" ' Inwood's Tables ' still mahitiJn a most enviable reputaLon. The new issue has been enriched 

by large additional contributions by M. Fedor Thoman, whose carefully arranged Tables cannot 

fail to be of the utmost uti&ty."—AfiHifi£ yourMol, 

Agricultural Valuer's Assistant. 

THE AGRICULTURAL VALUER'S ASSISTANT. A Prac 
tical Handbook on the Valuation of Landed Estates ; including Rules and 
Data for Measuring and Estimating the Contents, Weights, and Valued of 
Agricultural Produce and Timber, and ^the Values of Feeding Stulfo, 
Manures, and Labour; with Forms of Tenant-Right- Valuations, Lists of 
Local Agricultural Customs, Scales of Compensation under the Agricultnral 
Holdings Act, &c. &c. By Tom Bright, Agricultural Surveyor. Second 
Edition, much Enlarged. Crown Svo, 5s. cloth. 
" Full of tables and examples in connection with the valuation of tenant-right, estate*, labom, 

eontents, and weights of timber, and farm produce of all kiads."— Agricultural Gojutu, 

" An eminently practical handbook, full of practical tables and data of undoubted imeraat and 

value to surveyors and auctioneers in preparing valuations of all Idndb'— ^F(■nM«r. 

Plantations and Underwoods. 

POLE PLANTATIONS AND UNDERWOODS: A Practical 
Handbook on Estimating the Cost of Forming, Renovating, Impreving, and 
Grubbing Plantations and Underwoods, their Valuation for Purposes ot 
Transfer, Rental, Sale, or Assessment By Tom Bright, Author of 
" The AgriculturalValuer's Assistant," &c. Crown Svo, $s. 6d. cloth. 



" To valuers, foresters and agents it will be a wdcome aid."— North British AgrieutturisL 

"Wen calculated to assist the valuer in the discharge of his duties, and of undoubted InfeM 

and use hoQi to surveyors and auctione ers in prqwrlng valuations of all ldiid&"— JiTrM/ HtrmkL 
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Mudson^s Land Valtier^s Bocket-Booh. 

THE LAND VALUER'S BEST ASSISTANT: Being Tables 
on a very much Improved Plan, for Calculating the Value of Estates. With 
Tables for reducing Scotch, Irish, and Provincial Customary Acres to Statute 
Measure, &c. By R. Hudson, C.B. New Edition. Royal 32mo, leather, 
elastic band, 4s. 
•' Of incalculable value to the country gentleman and professional mzn."— Farmers' yourttal 

EiwanrVs Land Improver^s Bocket-Book. 

THE LAND IMPROVER'S POCKET-BOOK OF FORMULA, 
TABLES, and MEMORANDA required in any Computation relating to the 
Permanent Improvement of Landed Property. By John Ewart, Land Surveyor 
and Agricultural En^neer. Second Kdition, Revised. Royal samo, oblong, 
leather, gilt edges, with elastic band, 4s. 
" A compendious and handy little rcXvaait."— Spectator, 

Complete AgrictUtural Surveyor's JPocket-Book. 

THE LAND VALUER'S AND LAND IMPROVER'S COM- 
PLETE POCKET-BOOK. Being of the above Two Works bound together. 
Leather, with strap, 7s. 6d. 

Souse Property. 

HANDBOOK OF HOUSE PROPERTY. A Popular and Practi- 
cal Guide to the Purchase, Mortgage, Tenancy, and Compulsory Sale of 
Houses and Land, including the Law of Dilapidations and Fixtures ; with 
Examples of all kinds of Valuations, Useful Information on Building, and 
Suggestive Elucidations of Fine Art. By B. L. Tarbuck, Architect and 



Surveyor. Fifth Edition, Enlar|;ed._i2mo, 5s. cloth. 
■ eadvi( 
anwb 
"Carefully brougrht up to date, and i 
... A well written and thoughtful work."— £.«»</ Agenis Record. 



idvice Is thoroufifhly i^acticaL"— Ziinv youmal. 
" For all who hare ' "" " — .- .- 



sroufifhly i^acticaL — Z,aw journal. 

dealings with house property, this is an indispensable guldn."— Decoration. 

It up to date, and much improved by the addition of a diTiskm oa fine 



LAW A ND MISCELLA NEOUS, 

Private Bill Legislation and Provisional Orders, 

HANDBOOK FOR THE USE OF SOLICITORS AND EN- 
GINEERS Engaged in Promoting Private Acts of Parliament and Provi- 
sional Orders, tor the Authorization of Railways, Tramways, Works for the 
Supply of Gas and Water, and other nndertakings of a like character. By 
L. Livingston Macassbt, of the Middle Temple, Barrister-at-Law, 
M.lnst.C.E. ; Author of " Hints on Water Supply." Demy 8vo, 950 pp., 355. cl. 
" The author's double experience as an engineer and Darrister has enabled him to approach 
the subject alike firom an engineering and l^^al point of view."— Z^as/ Government Chronide, 

Law of Patents. 

PATENTS FOR INVENTIONS, AND HOW TO PROCURE 
THEM, Compiled for the Use of Inventors, Patentees and others. By 
G. G. M. Hardinoham, Assoc.Mem.Inst.C.E., &c. Demy 8vo, 15. 64. clotb. 

Labour IHsputes. 

INDUSTRIAL CONCILIATION AND ARBITRATION : An 
Historical Sketch, with Practical Suggestions for the Settlement of Labour 
Disputes. By J. S. Jeans, Author of "Railway Problems," "England's 
Supremacy," &c. Crown 8vo, «oo pp., 2s. 6d. cloth. {Just pxaiUhed. 

Pocket- Book for Sanitary Officials. 

THE HEALTH OFFICER'S POCKET-BOOK : A Guide to 
Sanitary Practice and Law. For Medical Officers of Health, Sanitary In- 
spectors, Members of Sanitary Authorities, &c. By Edward F. Willouqhby, 
M.D. (Lond.), &c., Author of "Hygiene and Public Health." Fcap. 8vo, 
7$. 6d. cloth, red edges, rounded corners. U^tst published. 

" A mine of condensed information of a pertinent and useful kind on the various subjects of 

which it treats. The matter seems to have been carefully compiled and arranged for facflity of 

reference, and it is well illustrated by diagrams and woodcuts. The different subjects are 

«uccinctly but fiilly and scientifically dealt wi^"— 7*^ Lancet. 

" Ought to be welcome to those for whose use it b designed, since it practically boils down a 

reference library into a pocket volume. ... It combines, with an uncommon d^ree of 

efficiency, the qualities of accuracy, conciseness and comprehensiveness."— Sr^jtrman. 

" An excellent publication, desuing with the scientific, technical and legal matters connected 

with the duties of medical officers or health and sanitary inspectors. The work is refdete with 

information."— Z^^a/ Governmeut yournal. 



48 CROSBY LOCKWOOD «• SON*S CATALOGUE, 

A Complete Epitome of the Laws of this Country. 

EVERY MAN'S OWN LAWYER: A Handy-Booh of the 
Principles of Law and Equity, By A Barrister. Thirty-first Edition, care- 
fully Revised, and including the Legislation of 1893. Comprising (amongst 
other Acts) the Voluntary Conveyance Act^ 189^; the Idarriea Women's 
Propetty A ctf iSgs; the Trustee Act, i?gs; the Savings Bank Act, i8gs , the 
Barbed Wire Act, 1893 ; the Industrial and Provident Societies Act, 1^3 ; the 
Hours of Labour of Railway Servants Act, 1893 ; the Fertiliser and Feeding 
Stuffs Act, 1893, &c., as well as the Betting and Loans (In/ants) Act, 1892; 
the Gaming Act, 1^2; the Shop Hours Act, 1892 ; the Conveyancing and Real 
Property Act, 1892 ; the Small Holdings Act, 1892; and many other new Acts. 
Crown 8vo, 700 pp., price 6s. 84. (saved at every consultation ! ), strougly 
bound in clom. [Just published, 

♦*♦ The Booh wUl be found to comprise {amongst other matter)^ 

THE RIGHTS AND WRONGS OF iNDrVIDUALS— LANDLORD AND TENANT— VENDORS 
AND PURCHASERS— PARTNERS AND AGENTS— COMPANIES AND ASSOCIATIONS— MASTERS, 
SERVANTS, AND WORKMEN— LEASES AND MORTGAGES LiBEL AND SLANDER— CON- 
TRACTS AND AGREEMENTS- BONDS AND BILLS OF SAI E— CHEQUES, BILLS, AND NOTES— 
RAILWAY AND SHIPPING LAW— BANKRUPTCY \ND INSURANCE— BORROWERS. LENDERS, 
AND SURETIES— CRIMINAL LAW— PARLIAMENTARY ELECTIONS— COUNTY COUNCILS- 
MUNICIPAL CORPORATIONS— PARISH LAW. CHURCH-WARDENS, ETC.— PUBLIC HEALTH 
AND NUISANCES— COPYRIGHT AND PATENTS— TRADE MARKS AND DESIGNS- HUSBAND^ 
AND WIFE, DIVORCE, ETC.— TRUSTEES AND EXECUTORS^GUARDIAN AND WARD, IN- 
PANTS, ETC.— GAME LAWS AND SPORTING- HORSES, HORSB DEALING, AND DOGS— INN- 
KEEPERS, LICENSING, ETC— FORMS OF WILLS, AGREEMENTS ETC. ETC 

1^ The object of this work is to enable those who consult it to help them- 
selves to the law; and thereby to dispense, as far as possible, with professional 
assistance and advice. There are many wrongs and grievances which persons sub- 
mit to from time to time through not knowing how or where to apply for redress ; and 
many persons have as great a dread of a lawyer*s office as of a lion's den. With this 
book at hand it is believed that many a Six-and-Eightpbncb may be saved; many 
a wrong redressed ; many a right reclaimed; many a law suit avoided ; and many 
an evil abated. The work has established itself as the standard leeal adviser of an 
classes, and,has also made a reputation for itself as a useful booh of reference for 
lawyers residing at a distance from law libraries, who are glad to nave at hand a 
work embodying recent decisions and enactments, 

%* Opinions of the Prbss* 

" It Is a complete code of English Law, written In plain language^ which all can understand* 
, . . Should be in the hands of every bushiess num. and all who wish to abolish lawyers' bills.' * 
fTeeily Times. 

*' A useful and concise epitome of the law, compiled with considerable care."— £aw Maguaine,. 

"A complete digest of the most useful facts which constitute English \z;w."— Globe. 

" This excellent handbook. . . . Admirably done, admirably arranged, and admirably 
dtiVAa."— Leeds Mercury. 

" A concise, cheap and complete epitome of the English law. So pl^nly written that he wh» 
runs may read, and he who reads may understand."— Fi^ar^. 

" A dictionary of legal facts well put together. The book b a very useful aae.'— Spectator. 

" A work which has long been wanted, which is thoroughly well done, and which we most 
cordiaJly reconunend." — Sunday Times. 

" The latest edition of this popular book ought to be in every business establishment, and on- 
every library Xah\ti."—Shegield Past. 

" A complete epitome of the law ; thoroughly intelligible to non-professional readers." 

BelTs Life.. 

Legal Guide for JPawnbrokers. 

THE PAWNBROKERS', FACTORS' AND MERCHANTS' 
GUIDE TO THE LAW OF LOANS AND PLEDGES. With the 
Statutes and a Digest of Cases. By H. C. Folkard, Esq., Barrister-at-Law^ 
Fcap. 8v0| 3s. 6d. cloth. 

The Law of Contracts. 

LABOUR CONTRACTS : A Popular Handbook on the Law 
of Contracts for Works and Services. By David Gibbons. Fourth Edition, 
Appendix of Statutes by T. F. Uttley, Solicitor, Fcap. 8vo, 3^. 6d. cloth. 

The Factory Acts. 

SUMMARY OF THE FACTORY AND WORKSHOP ACTS 
(1878-1891). For the Use of Manufacturers and Managers. By Emilb 
Garcke and J. M. Fells. (Reprinted from " Factory Accounts.'^ Crown 
8vo, 6d. sewed. 

OODBN, SMALE AMD CO. LIMITBD,' PRINTBRS. GRBAT 8AFPRON HILL. BC. 



imeide^ 9ieluti(mentar|) Series. 




LONDON, 1862. 
THE PRIZE MEDAL 

Was awarded to the Publishers of 

"WEAIE'S SERIES." 




A NEW LIST OF 

WEALE'S SERIES 

RUDIMENTARY SCIENTIFIC5EDUGATIONAL, 
AND CLASSICAL. 



I, ana aaucation, reGOTnmcnuei* to me notice of an^neerSf 
ians, and Students generally ^ as well as to those interested 
'Tl!ttefar^^tn^^ctenttfic Institutions^ Colleges^ Schools, 



Comprising nearly Three Hundred and Fifty distinct works in almost every 
department of Science^ Art^ and k.aucation^ recommended to the notice o f Engineers , 
Architects^ Builders^ Artisans^ and J 
in Workmen's Libraries^ Literar, 
Science Classes, 6*f., <5>^. 

iS' " WEALE'S SERIES includes Text-Books on almost every branch of 
Science and Industry, comprising such subjects as Agriculture, Architecture 
and Building, Civil Engineering, Fine Arts, Mechanics and Mechanical 
Engineering, Physical and Chemical Science, and many miscellaneous 
Treatises. The whole are constantly undergoing revision, and new editions, 
brought up to the latest discoveries in scientific research, are constantly 
issued. The prices at which they are sold are as low as their excellence is 
assured."— /4weyican Literary Gazette. 

" Amongst the literature of technical education, Weale's Series has ever 
enjoyed a high reputation, and the additions being made by Messrs. Crosby 
LOCKWOOD & Son render the series more complete, and bring the informa- 
tion upon the several subjects down to the present time." — Minins Journal. 

" It is not too much to say that no books have ever proved more popular 
with, or more useful to, young engineers and others than the excellent 
treatises comprised in Weale's Series." — Engineer. 

"The excellence of Weale's Series is now so well appreciated, that it 
would be wasting our space to enlarge upon their general usefulness and 
value." — Builder. 

"The volumes of Weale's Series form one of the best collections of 
elementary technical books in any language." — Architect. 

"WEALE'S SP:RIES has become a standard as well as an unrivalled 
collection of treatises in all branches of art and science." — Public Opinion, 




PHILADELPHIA, 1876. 
^THE PRIZE MEDAL, 

Was awarded to the Publishers for 

Books : Rudimentary, Scientific, 
"WEALE'S SERIES." ETC. 

CROSBY LOCkWoOD & SON, 

7, STATIONERS' HALL COURT, LUDGATE HILL, LONDON, E.C. 




WEALE'S RUDIMENTARY SERIES. 



WEALE'S BXmiMENTABT SCIEHTIFIC SEBIES. 




%* The volaines of this Series are fredlr Illastrated wiA 
Woodcuts, or otherwise, where requisite. Tnroughout the fol- 
lowing List it zmist be understood that the books are bound ia 
limp cloth, unless otherwise stated; but the volumes marked 
with a X may alio be had strongly bound in cloth boards for 6d, 
extra, 

N^,—In ordering from this List it is recommended, as a 
means of facilitating business and obviating error, to quote the 
numbers e^ffixed to the volumes, as well as the titles and prices, 

CIVIL ENGINEERING, SURVEYING, ETC. 

No. ' 

31. WELLS AND WELL-SINKING, By John Geo. Swindell, 

A.R.I.B.A., and G. R. Burnbll, C.E. Revised Edition. With a Neii 
Appendix on the Qualities of Water. Illustrated. 2s. 
35. THE BLASTING AND QUARRYING OF STONE, for 
Building and other Purposes. By Gen. Sir J. Burootnb, Bart. is. 6d. 

43. TUBULAR, AND OTHER IRON GIRDER BRIDGES^^vx- 

ticularly describing the Britannia and Conway Tubular Bridges. By Q. 
Drysdalb Dbmpsby, C.E. Fourth Edition. 2S. 

44, FOUNDATIONS AND CONCRETE WORKS, with Pracacal 



Remarks] on Footing, Scmd, Concrete, B£ton, Pile-driving, Caissons, and 
Cofferdams, he. By E. Dobson. Seventh Edition, is. 6d. 

60, LAND AkD ENGINEERING SURVEYING. By T. Baker, 

C.E. Fifteenth Edition, revised by Professor J. R. Young. 2s.* 
8o*. EMBANKING LANbS FROM THE SEA. With examples 

and Particulars of actual Embankments, 8cc. By J. Wiggins, F.G.S. 2s. 
81. WATER WORKS, for the Supply of Cities and Towns. With 

a Description of the Principal Geological Formations of England as in- 

^uencing Supplies of Water, &c. By S. Huohbs, C.E. New Edition. 4s4 
118. CIVIL ENGINEERING IN NORTH AMERICA, a Sketch 

of. By David Stbvbnson, F.R.S.E., &c. Plates and Diagrams. 3s. 
167. IRON BRIDGES, GIRDERS, ROOFS, AND OTHER 

WORKS. By Francis Campin, C.E. 2s. 66..% 
197. ROADS AND STREETS. By H. Law, C.E., revised and 

enlarged by D. K. Clark, C.E., including pavements of Stone, Wood, 

Asphalte, &c. 48. 6d.l 
SANITARY WORK IN THE SMALLER TOWNS AND IN 



toz 



V1LLAGP:S. By C. Slagg, A.M.T.C.E. Revised Edition. %s.t 
" ' — -^ iRF 



ai2. GAS-WORKS, THEIR CONSTRUCTION AND ARRANGE" 
MBNTi 'and the Manufacture and Distribution of Coal Gas. Orisrinally 
written by Samuel Hughes, C.E. Re-written and enlarged by VvuxiAii 
Richards. C.E. Eighth Edition, with important additions. 5s. 6d.t 

a 13. PIONEER ENGINEERING.. A Treatise on the Engineering 
Operations connected with the Settlement of Waste Lands in New Coun- 
tries. By Edward Dobson, Assoc. Inst C.E. 4s. 6d.* 

a 16. MATERIALS AND CONSTRUCTION ; A Theoretical and 
Practical Treatise on the Strains, Designing, and Erection of Works of Con- 
struction. By Francis Campin, C.E. Second Edition, revised. 3s.t 

119, CIVIL ENGINEERING. By Henry Law, M.Inst. C.E. 
Including Hydrauuc Enginebring by Geo. R. Burnell, M.Inst. C.B. 
Seventh Edition, revised, with large additions by D. Kinnbar Clark, 
M.Inst. C.E. 6s. 6d., Cloth boards, 7s 6d. 

268. THE DRAINAGE OF LANDS, TOWNS, 6* BUILDINGS. 
By G. D. Dbmpsby, C.E. Revised, with large Additions on Recent Practic* 
in Drainage Engineering, by D. Kinneak Clark, M.LC.E. Second Edition, 

Corrected. A%. 6d .X . . 

93r The % indieates that these vols* may be had strongly bound at 6d extra. 
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MECHANICAL ENGINEERING, ETC. 

33. CRANES, the Construction of, and other Machinery for Raising 

Heavy Bodies. By Joseph Glynn, F.R.S. Illustrated, is. 6d. 

34. THE STEAM ENGINE, By Dr. Lardner. Illustrated. is.6d. 
59. STEAM BOILERS: their Construction and Management. By 

R. Armstrong, C.E. Illustrated, is. 6d. 
82. THE POWER OF WATER, as appUed to drive Flour Mills, 

and to give motion to Turbines. &c. Bv Joseph Glynn, F.R.S. M.t 

98. PRACTICAL MECHANISM, the Elements of; and Machine 

Tools. By T. Baker, C.E. With Additions by J. Nasmytb, C.E. 2s. 6d.# 

139. THE STEAM ENGINE, a Treatise on the Mathematical Theoiv 

of, with Roles and Examples for Practical Men. By T. Baker, C.E. is. 6<L 

164. MODERN WORKSHOP PRACTICE, as appUed to Steam En- 

gines. Bridges, Ship-building, tec By J. G. Winton. New Edition, as. 6d.| 

165. IRON AND HEAT, exhibiting the Principles concerned in the 

Construction of Iron Beams, Pillars, and Girders. By T. Armour, ss. 6d.t 

166. POWER IN MOTION: Horse-Power, Toothed- Wheel Gearing, 

Long and %ort Driving Bands, and Angular Forces. By J. Armour, as.f 
171. THE WORKMAN'S MANUAL OF ENGINEERING 

DRAWING. ByJ.BlAXTON. 7th Edn. With 7 Plates and 350 Cuts. 3s. 6d.# 
190. STEAM AND THE STEAM ENGINE, Stationary and 

Portable. ByJ.SEWBLLandD. K.CLARK, C.E. V^4 
too. FUEL, its Combustion and Economy. By C. W. Williams. 

With Recent Practice in the Combustion and Economy of Fuel—Coal, Coke, 

Wood, Peat, Petroleum, &c.— by D. K. Clark, M.I.C.E. 3s. 6d.t 
S02. LOCOMOTIVE ENGINES, By G. D. Dempsey, CE. ; with 

large additions by D. Kinnbar Clark, M.I.C.E. ^%.t 
III. THE BOILERMAKER'S ASSISTANT in Drawfaig, Tem- 
and CalcuIating_Boiler and Tank Work. By John Courtney, 
~ Ed' "• " " "" -. • 



platinjgr, 
Fractics 



Practical Boiler Maker. Edited by D. K. Clark, C.E. 100 Illustrations, zs. 
117. SEWING MACHINERY : Its Construction, History, &c., with 

full Technical Directions for Adjusting, 8cc. By J. W. Urquhart, C.E. zs.t 
123. MECHANICAL ENGINEERING. Comprising Metallurgy, 

Moulding, Casting, Forsnlng, Tools, Workshop Machinery, Manufacture of 

the Steam Engine, &c. By Francis Campin, C.E. Second Edition, as. 6d.t 

236. DETAILS OF MACHINERY. Comprismg Instructions for 

the Execution of various Works in Iron. By Francis Campin, C.E. 3s.* 

237. THE SMITHY AND FORGE; including the Farrier's Art and 

Coach Smithing. By W. J. £. Crane. Illustrated. 2S. 6d.t 

238. THE SHEET-METAL WORKER'S GUIDE; a Practical Hand- 

book for Tinsmiths, Coppersmiths, Zincworkers, &c. With 94 Diagrams and 
Working Patterns. By W. J. E. Crane. Second Edition, revised, is. 6d. 
251. STEAM AND MACHINERY MANAGEMENT : with Hints 
on Construction and Selection. By M. Powis Bale, M.I.M.E. 2s. 6d.t 

254. THE BOILERMAKER'S READY-RECKONER. By J. 

Courtney. Edited by D. K. Clark, C.E. 4s. 
%• Nos. 211 and 2$^ in One Vol., half-bound^eniitled^^ The Boilermaker's Ready- 
Reckoner AND Assistant." By J. Courtney and D. K. Clark. 7s. 

255. LOCOMOTIVE ENGINE-DRIVING, A Practical Manual for 

Engineers in charge of Locomotive Engines. By Michael Reynolds, M.S.E . 
Eighth Edition. 38. 6d., limp ; 4s. 6d. cloth boards. 

256. STATIONARY ENGINE^DRIVING. A Practical Manual for 

Engineers in charge of Stationary Engines. By Michael Reynolds, M.S.E. 
Fourth Edition. 3s. 6d. limp ; 4s. 6d. cloth boards. 
260. IRON BRIDGES OF MODERATE SPAN: their Construc- 
tion and Erection . By Hamilton W. Pkndrbd, C.E. 2s. 

I^P The % indicates that these vols, may be had strongly bound at 6d. extra, 
7, STATIONERS' HALL COURT, LUDGATE HILL, E.G. 
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MINING, METALLURGY, ETG- 

4. MINERALOGY^ Rudiments of; a concise View of the General 
Properties of Minerals. By A. Ramsay, F.G.S., F.R.G.S., 8kc. Third 
Edition, revised and enlarged. Illustrated. 38. 6d.t 

117. SUBTERRANEOUS SURVEYING, with and without the Mag- 
netic Needle. By T. Fbnwick and T. Baker, C.E. Illustrated, as. 6d. X 

135. ELECTRO-METALLURGY ; Practically Treated. By Alex- 
ANDBR Watt. Ninth Edition, enlarged and revised, with additional Illus- 
trations, and including the most recent Processes. 3s. 6d.t 

172. MINING TOOLS, Manual of. For the Use of Mme Managers, 
Agents, Students, &c. Bv William Morgans, as. 6d. 
I72* MINING TOOLS, ATLAS of Engravings to lUustrate the above, 
containing 235 Illustrations, drawn to Scale. 4to. 4s. 6d. 

176. METALLURGY OF IRON. Containmg History of Iron Manu- 
facture, Methods of Assay, and Analyses of Iron Ores, Processes of Manu- 
facture of Iron and Steel, &c. By H. Baubrman, F.G.S. Sixth Edition, 
revised and enlarged, ss.t 

180. COAL AND COAL MINING. By the late Sir Warington W. 
Smyth, MAl., F.R.S. Seventh Edition, revised. 3s. 6d.t 

195. THE MINERAL SURVEYOR AND VALUER'S COM- 
PLETE GUIDE. By W. Lintbrn, M.E. Third Edition, including Mag- 
netic and Angular Surveying. With Four Plates. 3s. 6d.t 

214. SLATE AND SLATE ^£7^/?/? y/A^C^, Scientific, Practical, and 
Commercial. By'D. C. Davibs, F.G.S., Mining Engineer, &c. 3s.t 

264. A FIRST BOOK OF MINING AND QUARR YING, with the 
Sciences connected therewith, tor Primary Schools and Self Instruction. By 
J. H. CoLUNS, F.G.S. Second Edition, with additions, is. 6d. 



ARCHITECTURE, BUILDING, ETC. 

16. ARCHIIECTURE— ORDERS— The Orders and their .Esthetic 

Principles. By W. H. Lbbds. Illustrated, is. 6d. 

17. ARCHITECTURE—STYLES— The History and Description of 

the Styles of Architecture of Various Countries, from the Earliest to the 
Present Period. By T. Talbot Bury, F.R.I. B.A„ &c. Illustrated, as. 
%* Ordkrs and Styles op Architecture, in One Vol., 3*. bd. 

18. ARCHITECTURE— DESIGN— The Principles of Design m 

Architecture, as deducible from Nature and exemplihcd in the Works of the 
Greek and Gothic Architects. BvE.L.Garbett, Architect. Illustrated. as.6d. 
••• The three precedtna Works, in One handsome Vol., half bound, entitled 
" Modern Architecture," price 6s, 

22. THE ART OF BUILDING, Rudiments of. General Principles 
of Construction, Materials used in Building, Strength and Use of Materials, 
Working Drawings, Specifications, and Estimates. By E. Dobson, 2s.t 

25. MASONRY AND STONECUTTING : Rudimentary Treatise 
on the Principles of Masonic Projection and their jpplication to Con- 
struction. By Edward Dobson, M.R.I.B.A.. &c 2s. 6<^.t 

42. COTTAGE BUILDING, By C. Bruce Allen, Architect. 

Eleventh Edition, revised and enlarged. With a Chapter on Economic Cottages 

for Allotments, by Edward E. Allen, C.E. 2s. 
45. LIMES, CEMENTS, MORTARS, CONCRETES, MASTICS, 

PLASTERING, 8cc. By G. R. Burnell, C.E. Fourteenth Edition, is. 6d. 
57. WARMIAO AND VENTILATION An Exposition of the 

General Principles as applied to Domestic and Public Buildings. Mines, 

Lighthouses, Ships, Ice. By C. Tomlinson, F.R.S., &c. Illustrated. 31. 
III. ARCHES, PIERS, BUTTRESSES, &'c,: Experimental Essays 

on '■^- Principles of Construction. By W. Bland. Illustrated, is. 6d. 

i9* The t indicates that these vols, may be had stro ngly bound at td. extra. 
LONDON: CROSBY LOCKWOOD AND SON. 
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Architecture, Building, etc.^ continued. 
1 16. THE ACOUSTICS OF PUBLIC BUILDINGS; or, The 

Principles of the Science of Sound applied to the purposes of the Architect and 
Builder. By T. Roger Smith, M.R.I.B.A., Architect. Illustrated, it. 6d. 

127. ARCHITECTURAL MODELLING IN PAPER, the Art of. 

By T. A. Richardson, Architect. Illustrated, is. 6d. 

128. VITRUVIUS-THE ARCHITECTURE OF MARCUS 

VITRUVIUS POLLO. In Ten Books. Translated from the Latin by 
Joseph Gwilt, F.S.A., F.R.A.S. With 23 Plates. 55. ^ 

130. GRECIAN ARCHITECTURE, An Inquiry into the Principles 
of Beauty in ; with an Historical View of the Rise and Progress of the Art la 
, ^ Greece. By the Earl of Aberdeen, is. 

• The two preceding Works in One handsome VoL, half bound, entitled "Ancibnt 
^ Architecture," price 6s. 

132. THE ERECTION OF DfVELLLVG-HQUSES. lUustrated by 
a Perspective View, Plans, Elevations, and Sections of a pair of Semi- 
detached Villas, with the Specification, Quantities, and Estimates, &c. By 
S. H. Brooks. New Edition, with Plates. 2s. 6d.t 

156. QUANTITIES &- MEASUREMENTS in Bricklayers', Masons*, 
Plasterers*, Plumbers'^ainters* JPaperhangers*, Gilders', Smiths', Carpenters* 
and Joiners* Work. By A. C. Beaton, Surveyor. Ninth Edition, is. 6d. 

175. LOCKWOOD'S BUILDER'S PRICE BOOK FOR 1893. A 
Comprehensive Handbook of the Latest Prices and Data for Builders, 
Architects, Engineers, and Contractors. Re-constructed, Re-written, ana 
further Enlarged. By Francis T. W. Miller, A.R.I.B.A. 700 pages. 
38. 6d. ; cloth boards, 4s. \Jmt Published, 

182. CARPENTRY AND JOINERY--'lB.^'EAXiAS.^TKiL\ Prin- 
ciPLBS OF Carpentry. Chiefly composed from the Standard Work of 
Thomas Tredgold, C.E. With a TREATISE ON JOINERY by E. 
Wynohau Tarn, MA. Fifth Edition, Revised. 3s. 6d.f 
i82». CARPENTRY AND JOINERY, ATLAS of 35 Plates to 
accompany the above. With Descriptive Letterpress. 4to. 6s. 

185. THE COMPLETE MEASURER ; the Measurement of Boards, 
Glass, 8cc. ; Unequal -sided. Square-sided, Octagonal -sided. Round Timber 
and Stone, and Standing Timber, &c. By Richard Horton. Fifth 
Edition. Is. ; strongly bound in leather, 5s. ' 

187. HINTS TO YOUNG ARCHITECTS. By G. WiGHTWiCK. 

New Edition. By G. H. Guillaumb. Illustrated, is. 6d.t 

188. HOUSE PAINTING, GRAINING, MARBLING, AND SIGN 

WRITING : with a Course of Elementary Drawing for House-Painters, Sign- 
Writers, &c., and a Collection of Useful Receipts. By Ellis A. Davidson. 
Sixth Edition. With Coloured Plates, ss. clotb limp ; 6s. cloth boards. 

189. THE RUDIMENTS OF PRACTICAL BRICKLAYING. 

In Six Sections : General Principles ; Arch Drawing, Cutting, and Setting : 
Pointing; Paving, Tiling, Materials; Slating and Plastering; Practical 
Geometry, Mensuration, &c. By Adam Hammond. Seventh Edition, is. 6d. 

191. PLUMBING. A Text-Book to the Practice of the Art or Craft ot 

the Plumber. With Chapters upon House Drainage and Ventilation. Sixth 
Edition. With 380 Illustrations. By W. P. Buchan. 3s. 6d.t 

192. THE TIMBER IMPORTER'S, TIMBER MERCHANTS, 

and BUILDER'S STANDARD GUIDE. By R. E. Grandy. 2s. 

206, A BOOK ON BUILDING, Civil and EccUsiasHcal, includine 
Church Restoration. With the Theory of Domfes and the Great Pyramid 
&c. By Sir Edmund Beckett, Bart., LL.D., Q.C., F.R.A.S. 4s. 6d.* 

226. THE JOINTS MADE AND USED BY BUILDERS in the 
Construction of various kinds of Engineering and Architectural Works. By 
WyvillJ. Christy, Architect. With upwards of 160 Engravingson Wood, ts.t 

228. THE CONSTRUCTION OF ROOFS OF WOOD AND IRON. 
By E. Wyndham Tarn, M.A., Architect. Second Edition, revised, is. 6d. 

i^T The X indicates that these vols, may be had strongly bound at 6d. extra. 
7, STATIONERS' HALL COURT, LUDGATK HILL, E.G. 
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Architecture, Building, etc., continued, 

229. ELEMENTARY DECORATION: as applied to the Interior 

and Exterior Decoration of Dwelling-Houses, &c. By J. W. Facby. 2s. 
257. PRACTICAL HOUSE DECORATION A Guide to the Art 
of Ornamental Painting. By Jambs WT. Facby. 2s. 6d. 
%• T)u ivoo preceding Works y in One handsome Vol., half-bound^ entitled ''"B-OVSE 
Dbcoration, Elbmentarv and Practical," price cy. 

230. A PRACTICAL TREATISE ON HANDRAILING. Showing 

New and Simple Methods. By G. Colungs. Second Edition, Revised, 
including A Treatise ON Stairbuilding. Plates. 2s.6d« 

247. BUILDING ESTA TES : a Rudimentary Treatise on the Develop- 

ment, Sale, Purchase, and Greneral Management of Building Land. By 
Fowler Maitland, Surveyor. Second Edition, revised. 2s. 

248. PORTLAND CEMENT FOR USERS. By Henry Faija, 

Assoc. M. Inst. C.E. Third Edition, corrected. Illustrated. 2s. 
252. BRICKWORK : a Practical Treatise, embodying the General 

and Higher Principles of Bricklaying, Cutting and Setting, &c. By F. 

Walkbr. Third Edition, Revised and Enlarg^ is. 6d. 
23. THE PRACTICAL BRICK AND TILE BOOK Comprising: 
189. Brick and Tilb Making, by E. Dobson, A.I.C.E.; Practical Bricklay- 
265. INO, by A. Hammond ; Brickcuttino and Setting, by A. Hammond. 534 

pp. with 270 Illustrations. 6s. Strongly half-bound. 
%IX,THE TIMBER MERCHANT' S^ SAW-MILLER'S, AND 

IMPORTER'S FREIGHT-BOOK AND ASSISTANT. By Wm. Rich- 
ardson. With Additions by M. Powis Bale. A.M.Inst.C.E. i%,% 
58. CIRCULAR WORK IN CARPENTRY AND JOINERY. 

A Practical Treatise on Circular Work of Single and Double Curvatnxv. 

By George Collings. Second Edition, 2s. 6d. 
259. GAS FITTING: A Practical Handbook treating of every 

Description of Gas Laying and Fitting. By John Black. 2s. 6d.t 
261. SHORING AND ITS APPLICATION: A Handbook for the 

Use of Students. By George H. Bi-agrovb. is. 6d. 
265. THE ART OF PRACTICAL BRICK CUTTING af SETTING. 

By Adam Hammond. With 90 Engravings, is. 6d. 
267. THE SCIENCE OF BUILDING : An Elementary Treatise on 

the Principles of Construction. By E. Wyndham Tarn, M.A. Lond. Third 

Edition, Revised and Enlarged. 3s. 6d.t 

271. VENTILATION : a Text-book to the Practice of the Art of 

Ventilating Buildings. By W. P. Buchan,R.P., Sanitary Engineer, Author 
of "Plumbing," &c. is. 6d.t 

272. ROOF CARPENTRY ; Practical Lessons in the Framing of 

Wood Roofs. For the Use of Working Carpenters. By Geo. Collinos, 
Author of " Handrailing and Stairbuilding,'* &c. 2S. Vjtist published, 

273. THE PRACTICAL PLASTERER : A Compendium of Plain 
^and Ornamental Plaster; Work. By Wilfred Kemp. 28. [^ust publisked. 



SHIPBUILDING, NAVIGATION, ETC. 

51. NA VAL ARCHITECTURE. An Exposition of the Elementaiy 
Principles. By J. Pbakb. Fifth Edition, with Plates, ts. 6d4 
53». SHIPS FOR OCEAN &- RIVER SERVICE, Elementary and 



6d. 



Practical Principles of the Construction of. By H. A. Sommbrfbldt. zt. 
|3*». AN A TLAS OF ENGRA VINGS to Illustrate the above. TwdW 
large folding plates. Royal Ato, cloth. 7s. 6d. 
54. MASTING, MAST-MAKING, AND RIGGING OF SHIPS, 
Also Tables of Spars, Rigging, Blocks ; Chain, Wire, and Hemp Rope*, 
Sec, relative to every class of vessels. By Robbrt Kipping, N A. as. 

i\ <y The t i ndicates that these vols, may be had strongly bound at td, extra. 
LONDON: CROSBY LOCKWOOD AND SON, 
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Shipbuilding, Navigation, Marine Engineering, etc., cont. 

54». IRON SHIP-BUILDING. With Practical Examples and Details, 

By JoHH Grantham, C.E. Fifth Edition. 411. 

55. THE SAILOR* S SEA BOOK: a Rudimentaiy Treatise on 

Navigation. By Jabcbs Grbbnwood, BA. Witii numerous Woodcuts and 

Coloured Plates. New and enlarged edition. Hy W. H. Rossbr. 2S. 6d4 

80. MARINE ENGINES AND STEAM VESSELS, By Robert 

Murray, C.£. Eighth Edition, thoroughly Revised, with Additions by the 
Author and by George Carlisle, C.E. 4s. 6d. limp ; 5s. cloth boards. 
83^^. THE FORMS OF SHIPS AND BOATS. By W. Bland. 
Eighth Edition, Revised, with numerous Illustrations and Models, zs. 6d. 
99. NAVIGATION AND NAUTICAL ASTRONOMY, in Theory 
and Practice. By Prof. J. R. Young. New Edition. 2s. 6d. 

106. SHIPS' ANCHORS, a Treatise on. By G. Cotsell, N.A. is. 6d. 
149. SAILS AND SAIL-MAKING. With Draughting, and the Centre 

of ££Fort of the Sails ; Weights and Sizes of Ropes : Masting, Rigging, 

and Sails of Steam Vessels, &c. 12th Edition. By R. Kippiko, N.A. 2s. 6d4 

155/ ENGINEER'S GUIDE TO THE ROYAL <&- MERCANTILE 

NAVIES. By a Practical Engineer. Revised by D. F. McCarthy. 31. 

55 PRACTICAL NAVIGATION. Consisting of The Sailor's 

£ Sea- Book. By James Greenwood and W. H. Rossbr. Toother with 

«^ . the requisite Mathematical and Nautical Tables for the Working of tiie 

*"t^ Problems. By H. Law, C.E., and Prof. J. R. Young. 7s. Half-bound. 

AGRICULTURE, GARDENING, ETC. 
ti*.A COMPLETE READY RECKONER FOR THE ADMBA^ 

SUREMENT OF LAND, See. By A. Arman. Third Edition, revised 

and extended by C. Norris, Surveyor, Valuer, &c. 2S. 
131. MILLER'S, CORN MERCHANTS, AND FARMER'S 

READY RECKONER. Second Edition, with a Price List of Modem 

Flour-Mill Machinery, by W. S. Hutton, C.E. as. 

140. SOILS, MANURES, AND CROPS. (Vol. i. Outlines of 

Modern Farming.) By R. Scott Burn. Woodcuts. 2s. 

141. FARMING 6* FARMING ECONOMY, Notes, Historical and 

Practical, on. (Vol. 2. Outlines of Modern Farming.) By R. Scott Burn. jt. 

142. STOCK; CATTLE, SHEEP, AND HORSES. (Vol. 3. 

Outunbs of Modern Farming.) By R. Scott Burn. Woodcuts. «s. 6d. 

145. DAIRY, PIGS, AND POULTRY, Management of the. By 

R. Scott Burn. (Vol. 4. Outlines of Modern Farming.) 2s. 

146. UTILIZATION OF SEWAGE, IRRIGATION, AND 

RECLAMATION OF WASTE LAND. (Vol. <. Outlines of Modbrm 
Farming.) By R. Scott Burn. Woodcuts. 2s. od. 
%• Noi. 140-1-2-5-6, tu One Vol.^handsomely half-bound, entitled ''Outunes of 
Modern Farming." By Robert Scott Burn. Price 12s, 
177. FRUIT TREES, The Scientific and Profitable Culture of. From 
the French of Du Brbuil. Revised by Geo. Glenny. 187 Woodcuts, js. 6d.t 
198. SHEEP; THE HISTORY, STRUCTURE, ECONOMY, AND 
DISEASES OF. By W. C. Spoonbr, M.R.V.C, &c. Fifth Edition, 
enlarged, including Specimens 01 New and Improved Breeds. 3s. 6d.t 

101. KITCHEN GARDENING MADE EASY. By George M. F. 
Glennv. Illustrated, is. 6d.t 

107. OUTLINES OF FARM MANAGEMENT, and the Organic 

zation of Farm Labour, By R. Scott Burn. 2s. 6d.t 
208. OUTLINES OF LANDED ESTATES MANAGEMENT. 
By R. Scott Burn. 2s. 6d. 
%• Nos, 207 &* 208 in One Vol., handsonuly half-bound, entitled ** Outunbs 01 
Landkd Estates and Farm Management." By R. Scott Burn. Price 6». 

>^ The X indicates that these vols, may be had strongly bound at td. extra, 
7, stationers' hall COURT, LUDGATE HILL, E.G. 
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Agriculture, Gardening, etc., continued. 

209. IHB TREE PLANTER AND PLANT PROPAGATOR. 
A Practical Manual on the Propagation of Forest Trees, Fruit Trees, 
Flowering Shrubs, Flowering Plants. &c. 67 Samuel Wood. 2s. 

a 10. THE TREE PRUNER, A Practical Manual on the Pruning of 
Fruit Trees, including also their Training and Renovation ; also the Pruning 
of Shrubs, Climbers, and Flowering Plants. B> Samuel Wood. is. 6d. 
%• Nos. 209 &• 210 in One VoL^ handsomely kal/- bound, eniiiled "The Tree 
Planter, Propagator, and Prunbr." By Samuel Wood. Price 3*. 6d. 

218. THE HAY AND STRAW MEASURER : Being New Tables 
for the Use of Auctioneers, Valuers, Farmers, Hay and Straw Dealers, &c? 
By John Steele. Fifth Edition. 2S. 

222, SUBURBAN FARMING, Tlie Laying-out and Cultivation of 
Farms, adapted to the Produce of Milk, Butter, and Cheese, Eggs. Poultry, 
and Pigs. By Profc John Donaldson and R. Scon Burn. 3s. 6d.J 

231. THE ART OF GRAFTING AND BUDDING. By Charles 

Bal-et. With Illustrations. 2s. 6d.t 

232. COTTAGE GARDENING: or, F'owers, Fruits, and Vegetables 

for Small • ardens. By E. Hobday, is. 6d. 

233. GARDEN RECEIPTS. Edited by Charles W. Quin. is. 6d. 

234. MARKET AND KITCHEN GARDENING. By C. W. SiiAW, 

late Editor of " Gardening Illustrated." 33.^ 

139. DRAINING AND EMBANKING. A Practical TreaUse, em- 
bodying the most recent experience in the Application of Improved Methods. 
By John Scott, late Professor of Ag^riculture and Rural Economy at the 
Royal Agricultural College, Cirencester. With 68 Illustrations, is* 6d. 

240. IRRIGA TION AND WA TER SUPPL Y. A Treatise on Water 
Meadows, Sewage Irrigation, and Warping ; the Construction of Wells, 
Ponds, and Resenroirs, &c. By Prof. John Scott. With34lllus. is. 6d. 

J41. FARM ROADS, FENCES, AND GATES. A Practical 
Treatise on the Roads, Tramways, and Waterways of the Farm; the 
Principles of Enclosures; and the different kinds of Fences, Gates, and 
Stiles. By Professor John Scott. With 75 Illustrations, xs. 6d. 

242. FARM BUILDINGS. A Practical Treatise on the Buildings 

necessary for various kinds of \ at£is, tbeir Arrangement and Construction, 
with Plans and Estimates. Bs Prof. John Scott. With 105 Illus. 2s. 

243. BARN IMPLEMENTS AND MACHINES. A Practical 

Treatise on the Application of Power to the Operations of Agriculture : and 
on various Machines used in the Threshing-bam, in the Stock-yard, and m the 
Dairy, &c. By Prof. J. Scott. With 123 Illustrations. 2s. 

244. FIELD IMPLEMENTS AND MACHINES. A Practical 

Treatise on the Varieties now in use, with Principles and Details of Con- 
struction, their Points of Excellence, and Management. By Professor John 
Scott. With 138 Illustrations. 2s. 

245. AGRICULTURAL SURVEYING. A Practical Treatise on 

Land Surveying, Levelling, and Setting-out: and on Measuring and Esti* 
mating Quantities, Weights, and Values of Materials, Produce, Stock, 8cc. 
By Prof. John Scott. With 62 Illustrations, is. 6d. 
•«• Nox, 239 to 245 in One Vol., handsomely half-bound, entitled ** The Complete 
Text- Book of Farm Engineering." By Irofessor John Scott. Price tzs, 

250. MEAT PRODUCTION. A Manual for Producers, Distributors, 

8cc. By John Ewart. 2s. 6d.t 
266. BOOKKhEPING FOR FARMERS^ ESTATE OWNERS. 

By 1. M. Woodman, Chartered Accountant, as. 6d. cloth limp; 3s. 6d. 

cloth boards. 

IMir The % indicates that these vols, may be had strongly bound at (>d. extra. 
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MATHEMATICS, ARITHMETIC, ETC. 

32. MATHEMATICAL INSTRUMENTS, a Treatise on; Their 
Construction, Adjustment, Testing, and Use concisely Explained. By T. F. 
Hbathbr, M.A. Fourteenth Edition, revised, with additions^ by A. T. 
Walmislbt, M.I.C.E., Fellow of the Surveyors' Institution. Original Edi- 
tion, in X vol., Illustrated. z%,X 
•»• In ordering the above, be careful to say, " Original Edition '* {No. 32), fo distin- 
guish it from the Enlarged Edition in 3 vols. {Nos. 168-9-70.) 

76. DESCRIPTIVE GEOMETRY, an Elementary Treatise on; 
with a Theory of Shadows and of Perspective, extracted from the French of 
G. MoNGB. xo which is added, a description of the Principles and Practice 
of Isometrical Projection. By J. F. Hbathbr, M.A. Witn 14 Plates. 2s. 

178. PRACTICAL PLANE GEOMETRY: giving the Simplest 
Modes of Constructing Figures contained in one Plane and Geometrical Con- 
struction of the Ground. By J. F. Hbathbr, M.A. With 215 Woodcuts. 28. 

83. COMMERCIAL BOOK-KEEPING, With Commercial Phrases 

and Forms in English, French, Italian, and German. By James Haddon, 
M.A., Arithmetical Master of King's College School, London, is. 6d. 

84. ARITHMETIC, a Rudimentary Treatise on : with full Explana- 

tions of its Theoretical Principles, and ntmierous Examples for Practice. By 
Professor J. R. Young. Eleventh Edition, is. 6d. 
84*. A Kby to the above, containing Solutions in full to the Exercises, together 
with Comments, Explanations, and Improved Processes, for the Use of 
Teachers and Unassisted Learners. By J. R. Young, is. 6d. 

85. EQUATIONAL ARITHMETIC, applied to Questions of Interest, 

Annuities, Life Assurance, and General Commerce ; with various Tables by 
which all Calculations may be greatly facilitace>l. By W. Hipslby. 2S. 

86. ALGEBRA, the Elements of. By James Haddon, M.A. 

With Appendix, containing miscellaneous Investigations, and a Collection 
of Problems in various parts of Algebra, 



86*. A Kby and Companion to the above Book, forming an extensive repository oi 
Solved Examples and Problems in Illustration of the various Expedients 
necessary in Algebraical Operations. By J. R. Young, is. 6d. 



88. EUCLID, The Elements of : with many additional Propositions 

89. and Explanatory Notes : to which is prefixed, an Introductory Essay on 
Logic. By Hbnry Law, C.E. 2S. 6d4 

•»• Sold also separately, viz. : — 
8S. Euclid, The First Three Books. By Hbnry Law, C.E. is. 6d. 

89. EucuD, Books 4, 5, 6, ix, 12. By Hbnry Law, C.E. is. 6d. 

90. ANALYTICAL GEOMETRY AND CONIC SECTIONS, 

By Jambs Hann. A New Edition, by Professor J. R. Young 2s.t 

91. PLANE TRIGONOMETRY, the Elements of. By James 

Hann, formerly Mathematical Master of King's College, London, xs. 6d. 

92. SPHERICAL TRIGONOMETRY, the Elements of. By James 

Hann. Revised by Cuarlbs H. Dowling, C.E. is. 
%• Or with " The Elements of Plane Trigonometry^^ in One Volume, zs. 6d. 

93. MENSURATION AND MEASURING, With the Mensuration 

and Levelling of Land for the Purposes of Modem Engineering. By T. 
Baker, C.E. New Edition by E. Nugbnt, C.E. Illustrated, xs. 6d. 

101. DIFFERENTIAL CALCULUS, Elements of the. By W. S. B. 

WooLHOUSE, F.R JI.S., ««:. is. 6d. 

102. INTEGRAL CALCULUS, Rudunentary Treatise on the. By 

HoMBRSHAM Cox, B.A. Illustrated, is. 

136. ARITHMETIC, Rudimentary, fir the Use of Schools and Self- 

Instruction. By Jambs Haddon, M.A. Revised by A. Arman. is. 6d. 

137. A Kby to Haddon's Rudimentary Arithmetic. By A. Arman. is. 6d. 

%^ The X indicates that these vols, may be had strongly bound at td. extra, 

7, stationers' hall COURT, ludgatb hill, k.c. 
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INDUSTRIAL AND USEFUL ARTS. 

13. BRICKS AND TILES, Rudimentary Treatise on the Manufac- 
ture of. By £. DoBsoN, M.R.I.BA. Illustrated, 314 

67. CLOCKS, WATCHES, AND BELLS, a Rudimentary Treatise 
on. By Sir Edmund Bbckbtt, LL.D.» ^.C, Seventh Edition, revised and en* 
larged. 4S. 6d. limp : 53. 6d. cloth boards. 

83»». CONSIRUCTION OF DOOR LOCKS, Compiled from the 
Papers of A. C. I^obbs, and Edited by Charles Tomunson. F.R.S. 28. 6d. 

162. THE BRASS FOUNDER'S MANUAL; Instructions for 
Modelling, Pattem<Making, Moulding, Turning, Filing, Burnishing, 
Bronzing, 8cc. With copious Receipts, &c. By Walter Graham. 2s4 

205. THE ART OF LETTER PAINTING MADE EASY. Bv 
J.G. Badenoch. Illustrated with x2 full-page Engravings of Examples. is.6a> 

215. THE GOLDSMIIIPS HANDBOOK, cont^ning fiiQ Instruc- 
tions tor the Alloying and Working of Gold. By Gborob E. Gbb, ts.t 

225. THE SILVERSMITH'S HANDBOOK, containing fiiU In- 
structions for the Allo3ring and Working of Silver. By George E. Gbb. jAJt 
\* The two preceding Works, in One handsome Voi.., half-bound, e$ttiiled " Thb 
Goldsmith's 8c Silversmith's Complbte Handbook," js. 

249. THE HALLMARKING OF JEWELLERY PRACTICALLY 
CONSIDERED. By George E. Geh. ts.J 

224. COACH BUILDING, A Practical Treatise, Historical and 
Descriptive. By J. W. Burobss. 2s. 6d.l 

235. PRACTICAL ORGAN BUILDING, By W. E. DiCKSON, 
M.A., Precentor of Ely Cathedral. Illustrated. 2S. 6d.t 

262. THE ART OF BOOT AND SHOEMAKING. By John 

Bedford I. END. Numerous Illustrations. Third Edition. 2s. 

263. MECHANICAL DENTISTRY: A Practical Treatise on the 

Construction of the Va.rious Kinds of Artificial Dentures, with Formulae, 
Ta'iles, Receipts, &c. By Charles Hunter. Third Edition. 3s.* 
270. WOOD ENGRA VJNG : A Practical nd Easy Introduction to 
the Study of the Art. By W. N. Brown, is. 6d. 

MISCELLANEOUS VOLUMES. 

36. A DICTIONARY OF TERMS used in ARCHITEC7URB, 
BUILDING, ENGINEERING, MINING, METALLURGY, ARCHE- 
OLOGY, the FINE ARTS, &k. ByToHNWEALB. Sixth Edition. Revised 
by Robert Hunt, F.R.S. Illustrated. 5s. limp ; 6s. cloth boards 

50. LABOUR CONTRACTS, A Popular Handbook on the Law of 
Contracts for Works and Services. By David Gibbons. Fourth Edition, 
Revised, with Appendix of Statutes by T. F. Utiley, Solicitor, 3s. 6d. cloth. 

112. MANUAL OF DOMESTIC MEDICINE, By R. Goodino, 
B.A., M.D. A Family Guide in all Cases of Accident and Emergency is. 
112*. MANAGEMENT OF HEALTH, A Manual ol Home and 
Personal Hygiene. By the Rev. James Bairo, B.A. is. 

150. LOGIC, Pure and Applied. By S. H. Emmsns. is. 6d. 

153. SELECTIONS FROM LOCKE'S ESSAYS ON THB 

HUMAN UNDERSTANDING. With Notes by S. H. Emmbns. «s. 

154. GENERAL HINTS TO EMIGRANTS. 2s. 

157. THE EMIGRANTS GUIDE TO NATAL. By R. Mann. 2s. 

193. HANDBOOK OF FIELD FORTIFICATION. By Major 

W. W. Knollvs, F.R.G.S. With 163 Woodcuts. 3S.t 

194. THE HOUSE MANAGER: Being a Guide to Housekeeping. 

Practical Cookery, Pickling and Preserving, Household Work, Daily 

Management, 8cc. By An Old Housekeeper. 3s. 6d.i 

194. HOUSE BOOK (The). Comprising :— I. The Hoxtsr Manager. 

112 & By an Old Housekeepkr. II. Domestic Medicine. By R. Gooding. MJ>. 

112* "^^' Management of Health. By J. Baird. In One Vol., half-bound, €fu 

9^r The t indicates that these Xfols may he had strongly bound at 6d. extra. 
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HISTORY. 

I. England, Outlines of the History of; more especially with 

reference to the Ori^n and Progress of tibe English Constitution. By 
William Douglas Hamilton, F.S.A., of Her Majesty's Public Record 
Office. 4th Edition, revised. 58. ; cloth boards, 6s. 

5. Greece, Outlines of the History of; in connection witli the 

Rise of the Arts and Civilization in Europe. By W. Douglas Hamilton, 
of University College, London, and Edward Lbvibn, M.A., of Balliol 
College, Oxford. 28. 6d. ,* cloth boards, 3s. 6d. 

7. Rome, Outlines of the History ofs from the Earliest Period 

to the Christian Era and the Commencement of the Decline of the Empire. 
By Edward Lbvibn, of Balliol College, Oxford. Map, as. 6d. ; cl. bds. 38. 6d. 

9. Chronology of History, Art, Literature, and Progress, 

from the Creation of the World to the Present Time. The Continuation bj 
W. D. Hamilton, F.S.A. 3s. ; cloth boards, 3s. 6d. 
50. Dates and Events in English History, for the use of 

Candidates in Public and Private Examinations. By the Rev. E. Rand. zs. 



ENGLISH LANGUAGE AND MISCELLANEOUS. 

11. Grammar of the English Tongue, Spoken and Written. 

With an Introduction to the Study of Comparative Philology. By Hydb 
Clarkb, D.C.L. Fifth Edition, zs. 6d. 

12. Dictionary of the English Language, as Spoken and 

Written. Containing above 100,000 Words. By Hydb Clarkb, D.C.L. 
3s. 6d. ; cloth boards, 4s. 6d. ; complete with the Grammar, cloth bds., 5s. 6d. 

48. Composition and Punctuation, familiarly Explained for 

those who have neglected the Study of Grammar. By Justin Brbnan. 
x8th Edition, is. 6d. 

49. Derivative Spelling- B 00k : Giving the Origin of Every Word 

from the Grreek, Latin, Saxon, German, Teutonic, Dutch, French, Si>anish, 
and other Languages : with their present Acceptation and Pronunciation. 
By J. Rowbotham, F.R A.S. Improved Edition, xs. 6d. 

51. The Art of Extempore Speaking : Hints for the Pulpit, the 

Senate, and the Bar. By M. Bautain, Vicar-General and Professor at the 
Sorbonne. Translated from the French. 8th Edition, carelully corrected. 2s. 6d. 
54. Analytical Chemistry, Qualitative and Quantitative, a Course 
of. To which is prefixed, a Brief Treatise upon Modem Chemical Nomencla- 
ture and Notation. By Wm. W. Pink and Gborgb £. Wbbstbr. 28. 

THE SCHOOL MANAGERS' SERIES OF READING 
BOOKS, 

Edited by the Rev. A. R. Grant, Rector of Hitcham, and Honorary Canon of Ely; 

formerly H.M. Inspector of Schools. 

Introductory Primbr, yi. 

First Standard . .06 Fourth Standard • • • z a 
Second „ . . o 10 Fifth " „ . • . . z 6 

Third . .10 Sixth „ . . . . z 6 

Lbssons from thb Biblb. Part I. Old Testament, is. 
LissoNS FROM THB BiBLB. Part II. New Testament, to which is added 
The Gbographv of thb Biblb, for very young Children. By Rev. C, 
Thornton Forstbr. xs. ad. %» Or the Two Parts in One Volume, ss, 

7, STATIONERS' HALL COURT, LUDGATE HILL, E.G. 
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GREEK. 

14. Greek Grammar, in accordance with the Principles and Pliilo- 
lo)^cal Researches of the most eminent Scholars of our own day. By Hajcs 
Claudb Hamilton, is. 6d. 

15,17. Greek Lexicon. Containing all the Words in General Use. with 
their Significations, Inflections, and Doubtful Quantities. By Henry R. 
Hamilton. Vol. i. Greek -English, 2s. 6d. ; Vol. 2. English -Greek, 2s. Or 
the Two Vols, in One, 4s. 6d. : cloth boards, 55. 

14,15. Greek Lexicon (as above). Complete, with the Grammar, in 

17. One Vol., cloth boards, 6s. 

GR EEK CLASSICS. With Explanatory Notes m English. 
I. Greek Delectus. Containing Extracts from Classical Authors, 
with Genealogical Vocabularies and Explanatory Notes, by H. Young. New 
Edition, with an improved and enlarged Supplementary Vocabulary, by John 
Hutchison, M.A., of the High School, Glasgow, is. 6d. 
2, 3. Xenophon's Anabasis; or, The Retreat of the Ten Thousand. 
Notes and a Geographical Register, by H. Young. Part i. Books i. to iii., 
IS. Part 2. Books iv. to vii., is. 

4. Lucian's Select Dialogues. The Text carefully revised, with 

Grammatical arid Explanatory Notes, by H. Young, is. 6a. 
5-12. Homer, The Wotks of. According to the Text of Baeumlein. 
With Notes, Critical and Explanatory, drawn from the best and latest 
Authorities, with Preliminary Observations and Appendices, by T. H. L. 
Lbary, M.A.; D.C.L. 
The Iuad . Part i. Books i. to vi.^ i8.6d. Part 3. Books xiii. to xviii., zs. 6d, 
• Part 2. Books vii. to xii., is.6d. Part 4. Books xix. to xxiv., is. 6d. 
Thb Odvssby: Part i. Books i. to vi.^ is. 6d Part 3. Books xiii. to xviii., is. 6d. 
Part 2. Booksvii.toxii., is.6d. Part 4. Books xix. to xxiv., and 
H3rmns, 2S. 

13. Plato's Dialogues : The Apology of Socrates, the Crito, and 
the Phaedo. From the Text of C. F. Hermann. Edited with Notes. Critical 
and Explanatory, by the Rev. Jambs Davies, M.A. 2S. 
14-17. Herodotus, The History of, chiefly alter the Text of Gaisford. 
With Preliminary Observations and Appendices, and Notes, Critical and 
Explanatory, by T. H. L. Lbary, M.A., D.C.L. 

Part I. Books i.^ ii. (The Clio and Euten>e), 2S. 

Part 2. Books iii., iv. (The Thalia and Melpomene), 2S. 

Part 3. Books v.- vii. (The Terpsichore, Erato, and Polymnia), 2S. 

Part 4. Books viti., ix. (The Urania and Calliope) and Index, is. 6d. 

18. Sophocles : CEdipus Tyrannus. Notes by H. Young, is. 

20. Sophocles: Antigone. From the Text of Dindorf. Notes, 

Critical and Explanatory, by the Rev. John Milnbr, B.A. 2S. 

J3. Euripides s Hecuba and Medea. Chiefly from the Text of Din- 
dorf. With Notes, Critical and Explanatory, by W. Brownrigo Smith, 
M.A., F.R.G.S. IS. 6d. 

26. Euripides; Alrestis. Chiefly from the Text of Dindorf. With 
Notes, Critical and Explanatory, by John Milnbr, B.A. is. 6d. 

30. -^schylus: Prometheus Vmctus : The Prometheus Bound. From 
the Text of Dindorf. Edited, with English Notes, Critical and Explanatory, 
bv the Rev. Jambs Davies, M.A. is. 

32. -/Eschylus : Septem Contra Thebes : The Seven against Thebes. 
From the Text of Dindorf. Edited, with English Notes, Critical and Ex- 
planatory, by the Rev. James Dav:bs, M.A. is. 

40. Aristophanes! Achamians. Chiefly from the Text of C. H. 

Wbise. With Notes, by C. S. T. Townshbnd, M.A. is. 6d. 

41. Thucydides: History of the Peloponnesian War. Notes by H. 

Young. Book i. is. 6d. ■«.▼ j » 

42. Xenophon's Panegyric on Agesilaus. Notes and Intro- 
duction by Ll. F. W.Jbwitt. IS. 6d. . 

43. Demosthenes. The Oration on the Crown and the Philippics. 
With English Notes. By Rev. T. H. L.Lbakt. D.C.L., formerly Scholar of 
Brase nose College, Oxford- is. 6d. ^ 
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